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OSC Operations Support Center

OSHA Occupational Safety and Health Administration
Pa Pascal
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pCi picocurie

PCM personnel contamination monitor

PDCF Pit Disassembly and Conversion Facility
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PEP personnel and equipment protection

PFHA Preliminary Fire Hazard Analysis
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PHA Probabilistic Hazards Assessment
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PIP Plutonium Immobilization Plant

PLC programmable logic controller

PMF probable maximum flood

PMI Positive Material Identification

PMP probable maximum precipitation

ppb parts per billion

Ppm parts per million

psf pounds per square foot

PSHA Probabilistic Seismic Hazard Assessment

psi pounds per square inch

psia pounds per square inch, absolute

psig pounds per square inch, gage

PSSC principal systems, structures, and components
PSUP Power Services Utilization Permit

PuO, plutonium oxide '

QA quality assurance

QL quality level

RAB Restricted Area boundary

rad radiation absorbed dose

RAIC raffinates isotopic composition

RBOF Receiving Basin for Offsite Fuels

RCRA Resource Conservation and Recovery Act
rem roentgen equivalent, man

RF respirable fraction

RIC radiological isotopic composition

ROD Record of Decision

RTF Replacement Tritium Facility

RVT Random Vibration Theory

RWP Radiation Work Permit
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

SA Safety Assessment of the Design Basis

SAF soil amplification function

SAR Safety Analysis Report

SC seismic category

SCAPA Subcommittee on Consequence Assessment and Protective Action
SCB Structural Consulting Board

SCDHEC South Carolina Department of Health and Environmental Control
SCDNR South Carolina Department of Natural Resources
SCE&G South Carolina Electric and Gas Company

SCPTU site-specific seismic piezocone penetration test soundings
SCR South Carolina Route :

SCS Soil Conservation Service ws
SDE shallow dose equivalent

sec second

SEUS Southeastern United States

SGS Site Geotechnical Services

SIL seismically induced liquefaction

SMA strong motion accelerograph

SNM special nuclear material

SR Shipping and Receiving

SREL Savannah River Ecology Laboratory

SRFS Savannah River Forest Station

SRP Standard Review Plan

SRS Savannah River Site

SRSS square root of the sum of the squares

SRTC Savannah River Technology Center

SSCs structures, systems, or components

SSI soil-structure interaction

SSNM strategic special nuclear material

SST safe secure transport

ST source term

STEL short-term exposure level

Sv sievert

SWDF Solid Waste Disposal Facility

SWMF Solid Waste Management Facility

SWPPP Stormwater Pollution Prevention Plan

T trace

TBD to be determined

TBP tributyl phosphate

TEDE total effective dose equivalent

TEEL Temporary Emergency Exposure Limit

TIC Today's Isotopic Composition

TLV threshold limit value

TPH hydrogenated tetrapropylene
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

TRU transuranic

TWA time-weighted average

UBC Uniform Building Code

UCNI Unclassified Controlled Nuclear Information
ucr Universal Coordinated Time

UFL upper flammable limit

UGS Gas Storage Area

UHS Uniform Hazard Spectrum

UIC Underground Injection Control

UL Underwriters Laboratory

UPS uninterruptible power supply

USDA U.S. Department of Agriculture fald
USFS United States Forest Service

USGS U.S. Geological Survey

UST underground storage tank

A\ volt

VEGP Vogtle Electric Generating Plant

vol % volume percent

WAC Waste Acceptance Criteria

WSB Waste Solidification Building

WSI Wackenhut Services Inc.

WSPRO Water Surface Profile Computations

WSRC Westinghouse Savannah River Company, LLC
wt % weight percent

WTA Work Task Agreement

yr year
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LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS

Buildings

BAD Administration Building

BAP Aqueous Polishing Area

BEG Emergency Generator Building

BMF MOX Fuel Fabrication Building

BMP MOX Fuel Fabrication Area (MOX Processing Area)
BRP Reagents Processing Building

BSG , Standby Generator Building

BSH Safe Haven Buildings

BSR Shipping and Receiving Area

BSW Secured Warehouse Building

BTS Technical Support Building : s
UEF Emergency Fuel Storage Vault
Systems

BAS Breathing Air System

CHH HVAC Chilled Water System

CHP Process Chilled Water System

DCE PuO; Buffer Storage Unit

DCM PuO, 3013 Storage Unit

DCP PuO; Receiving Unit

DCS Decontamination System

DDP UO; Drum Emptying Unit

DMW Demineralized Water System

DRS UO; Receiving and Storage Unit

EGF Emergency Generator Fuel Oil System
GAH Argon/Hydrogen System

GDE Rod Decladding Unit

GHE Helium System

GME, GMF Rod Cladding and Decontamination Units
GMK Rod Tray Loading Unit

GNO Nitrogen Oxide System

GNS Nitrogen System

GOX Oxygen System _
HDE High Depressurization Exhaust System
HWS Process Hot Water System

1IAS Instrument Air System :

KCA Oxalic Precipitation and Oxidation Unit
KCB Homogenization Unit - '

KCC Canning Unit

KCD Oxalic Mother Liquor Recovery Unit
KDA Decanning Unit

KDB Dissolution Unit

KPA Purification Cycle -
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LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS (continued)

Systems

KPB Solvent Recovery Cycle

KPC Acid Recovery Unit

KPF Silver Recovery Unit

KWD Liquid Waste Reception Unit

KWG Offgas Treatment Unit

MDE Medium Depressurization Exhaust System
NBX Primary Blend Ball Milling Unit

NBY Scrap Milling Unit

NCR Scrap Processing Unit

NDD PuO, Container Opening and Handling Unit
NDP Primary Dosing Unit

NDS Final Dosing Unit =
NPE, NPF Homogenization and Pelletizing Unit
NTM Jar Storage and Handling Unit

NXR Powder Auxiliary Unit

PAD Pellet Repackaging Unit

PAR Scrap Box Loading Unit

PFE, PFF Sintering Units

PML Pellet Handling Unit

POE Process Cell Exhaust System

PQE Quality Control and Manual Sorting Units
PRE, PRF Grinding Units

PSE Green Pellet Storage Unit

PSF Sintered Pellet Storage Unit

PSI Scrap Pellet Storage Unit

PSJ Ground and Sorted Pellet Storage Unit
PTE Pellet Inspection and Sorting Units

PWS Plant Water System

RDO Diluent System

RHN Hydroxylamine Nitrate System

RHP Hydrogen Peroxide System

RHZ Hydrazine System

RMN Manganese Nitrate System

RNA Nitric Acid System

ROA Oxalic Acid System

RSC Sodium Carbonate System

RSH Sodium Hydroxide System

RSN Silver Nitrate System

RTP Tributyl Phosphate System

SAS Service Air System

SCE Rod Scanning Unit

SDK Rod Inspection and Sorting Unit

SEK Helium Leak Test Unit

SGF Standby Generator Fuel Oil System
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LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS (continued)

Systems
SPS, SPC
STK
SXE, SXF
TAS
TCK
TCL
TCP
TGM
TGV
TXE
VHD
VRM
WVA

Process Steam and Process Condensate Systems

Rod Storage Unit

X-Ray Inspection Units

Assembly Handling and Storage Unit
Assembly Dry Cleaning Unit
Assembly Final Inspection Unit
Assembly Dimensional Inspection Unit
Assembly Mockup Loading Unit
Assembling Mounting Unit -

Assembly Packaging Unit

Very High Depressurization Exhaust System
Radiation Monitoring Vacuum System
Vehicle Access Portal

MFFF Construction Authorization Request
Docket No. 070-03098

-y

Revision: 10/31/02
Page: xxxv



This page intentionally left blank.

MFFF Construction Authorization Request Revision: 10/31/02
Docket No. 070-03098 Page: xxxvi



TABLE OF CONTENTS

1. GENERAL INFORMATION .....ccciirerinnsaescsusssnsssssssessessmsaesassassasessassssesssasssesssasssssenses 1.1-1
1.1 FACILITY AND PROCESS OVERVIEW vecsssarsiassrnases 1.1-1
1.1.1 Introduction . ceessnsasesenssnsesasansares 1.1-1
1.1.2 General Facility Description ..... teenesessissnsanensnestesses 1.1-1
1.1.3  Material FIOW .......cciiieeiinsciceecseseissssscssscseesssssssascsssosssnesssssassssssssssssassssasss 1.1-5
114 Process OVEIVIEW .......cuuureemesesemuenserissssssssaseasanees 1.1-7
1.2 INSTITUTIONAL INFORMATION ........ocvieceeinecrinsrereransnsnessssesseneresannes e 1.2-1
1.2.1 Corporate IAENtitY .......ccccecerircrreresueneesisanensssesesnesesssssssssssonssassssanessssosassssase 1.2-1
1.2.2 Type and Period of License and Type, Quannty, and Form of Licensed
MALETIAL ....ovuoeesencerrrsssssncassscsseensesssssesssssssssassesnsssassssnss T B %)
1.2.3 Proposed Authorized USES .........ceeueemerntersminesemerensesnascssnennasnssnssssssocses 123
1.24 Special Exemptions/Authorizations... reeseseenensnssnsens 1.2-3
1.3 GENERAL SITE DESCRIPTION - . ..13.1-1
1.3.1 Site Geography 1.3.1-1
1.3.2 Demographics and Land Use 1.3.2-1
1.3.3  MeteOorOlOgY ....c.ccccemrrcicnisarsecsursrssssesnssrnsssassasaene 1.3.3-1
1.34 Hydrology.............. . . 1.34-1
1.3.5 Geology 1.3.5-1
13.6 Seismology 1.3.6-1
1.3.7 Stability of Subsurface Matenals ................................... 1.3.7-1
1.3. 8 References..........ciceereeessirensennes . e 1.3.8-1
2. FINANCIAL QUALIFICATIONS ’ 2-1
2.1 PROJECT COSTS........... buenes 2-1
2.2 SOURCES OF FUNDS... erernsarsssasaeasasersasnes 2-2
2.3 CONTINGENCY FUNDS ' 2-3
2.4 FINANCIAL QUALIFICATIONS 2-3
2.5 LIABILITY INSURANCE ‘ , w2-3
3. PROTECTION OF CLASSIFIED MATTER. .3-1
4. ORGANIZATION AND ADMINISTRATION ..4-1
‘4.1 ORGANIZATIONAL STRUCTURE AND KEY MANAGEMENT POSITIONS
DURING DESIGN AND CONSTRUCTION 4-1
4.1.1 Office of the President 4-2
4.12 QA Manager 4-2
4.1.3 Project Services and Administration Manager 4-3
4.14 Procurement Manager.. 4-3
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 . Page: i



4.1.5 Environment, Safety, and Health Manager..........cocecoeecvceccreeareccrecnrenesrencens 4-3

4.1.6 MFEF Site Integration Manager............ccocevieeereeeneesereecerescesesceseecrsessecsscsssass 4-3
4.1.7 MFFF Plant Operations and Startup Manager .........cc.cccooerecemeurcrcrenccuecrenees 4-3
4.1.8 MFFF Licensing & Safety Analysis Manager ..........cccceeeeeeverecseeccraesnessesseses 4-3
4.1.9 MFFF Engineering Manager.........cccooveiereeresecererennsenssenescescesesensesseseenssassssnans 44
4.1.10 MFFF Construction ManagerT ........c.ccuceieerrierrreecereersrsasnsecsssssnscsasssessasessssassos 4-5
4.2 CONSTRUCTION PLANS ........ooicinienseientnsesnesesssssssaesessssnessessssossessssnsstsessassasseans 4-5
4.3 TRANSITION FROM DESIGN AND CONSTRUCTION TO OPERATIONS......... 4-5
4.4 INTERFAGCES. ... eeieienieieeseescsnrsesstestesssssssssrassssssssstessssasessesstessssesassansrses 4-7
5. INTEGRATED SAFETY ANALYSIS.......c o ieieeeeeeseieseeenssasserassssanessessssssensssansans 5.0-1
5.1 PLANT SITE DESCRIPTION RELATING TO SAFETY ASSESSMENT ....... i.’.S.l-l
5.2 SAFETY ASSESSMENT TEAM DESCRIPTION............ccceeceeeeereercereesesassnsneaseens 5.2-1
5.3 CHEMICAL STANDARDS AND CONSEQUENCES..........cccceeeuemrererrscssncanaeas 5.3-1
5.4 SAFETY ASSESSMENT OF DESIGN BASIS METHODOLOGY .........cccceceeueuen. 5.4-1
5.4.1 Hazards Analysis Methodology .......ccueeoveieieceeecteeeeeeeeecee e ceeeennees 54-2
54.2 Preliminary Accident Analysis Methodology.......ccccceeveeeremeecreeccnrnecneece. 5.4-6
54.3 Likelihood Definitions ..........ccoveueeursmrererocensansenencsarscsnsssssessssssnossesssnssnasess 54-8
5.44 Methodology for Assessing Radiological Consequences.............coeesenene 54-11
5.4.5 Transition from Safety Assessment of the Design Basis to the ISA........ 54-18
5.5 SAFETY ASSESSMENT RESULTS .........cooeareceaerrecnrcsnrsnncecsassennas 5.5-1
5.5.1 Hazard ASSESSIMENL ........c.eoverumuiineirieisisiestseearnesasasecrreecstesmessssssssarsssases 5.5-1
5.52 Accident ANALYSIS .....cccooieceiieeiiccciinnneteseetiiesaeseneiansensenessesnasssnasssssassnnas 5.5-3
5.5.3 Bounding Consequences ASSESSIMENL ......cccccvreeceerccsrecassssssssssesoscsesnsonsass 5.5-59
5.54 Likelihood ASSESSMENL .........uecriimreirsveiscnircniscisscresessssssassssssssessessssssssnsossans 5.5-64
5.5.5 MFFF General Design Philosophy and Defense-in-Depth Practices........ 5.5-65

5.6 DESCRIPTION OF PRINCIPAL STRUCTURES, SYSTEMS, AND
COMPONENTS.........coiiriinnicsrmsessencssisisssesesssssssssssnesassssssosasssosssassasossssasessasssass 5.6-1
5.6.1 Description of Principal SSCs and Required Support Systems .................. 5.6-1
5.6.2 MFFF Administrative CONLIOIS........ccccoceerceruerserencrsseesarsnecnsessesnesssansansenes 5.6-1
5.6.3 Sole Principal IROFS ........cccimemieiinnctreintsesesnsssaeascssensassasssscessassasasans 5.6-6
5.7 GENERAL SA AND ISA COMMITMENTS.........ceeeencecsessincrcsancssenssssosnes 5.7-1
5.7.1 Process Safety INfOrmation ...........cocceeeeeeeeemnincinccinneccnrcencccseecnecesesas 5.7-1
5.7.2 ISA UPAAtiNg......ccoieereecrurscnrencsssserecesnensossecssnssssssssssssnssssosssssmsasssssessassesssans 5.7-1
5.7.3 Facility Changes.......ccveereecrueerisnsnnsunneisiscsnssncsisssoscssessessessssssessssessessassenss 5.7-2
5.7.4 Other COMMIMENLS .......coveereencreerersnosecsssassinsanssssrossessssssmssssasssssssssssssassssss 5.7-3
5.8 REFERENCES........cccoiiiinninnniisicsiesisnisssseessssanissesssssssissssnsssssanssesssssasssessssssssssass 5.8-1
6. NUCLEAR CRITICALITY SAFETY......... . ceerecsstrentesnesenasaas 6-1
6.1 ORGANIZATION AND ADMINISTRATION cecerenensensasassnens ..6-1
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: ii



6.1.1 Criticality Safety Function (Design Phase).......... b1

6.1.2 Criticality Safety Function (Operations Phase)........ooceemeetscusicerecncissincincns 6-2

6.2 MANAGEMENT MEASURES . veevesnssenas 6-3
6.2.1 Nuclear Safety TrAINING .....cccovurvrerreasnmneserscsiscususnasssssusnsssssssssenansssssssassasssnss 64

6.2.2 Criticality and Radiation Audits........ -

6.2.3 Independent Audits renensesesssnsarnanes cesserenenerasnnasans 6-5
6.2.4 Nuclear Criticality Safety ProCedures .....coimeicuecruserasscmsssssenssssmessmssssssnssssness 6-5

6.3 TECHNICAL PRACTICES......ccovevcrececsieacananes ..6-5
6.3.1 Commitment to Baseline Design Criteria ............c..... ...6-5
6.3.2 MEFFF Criticality Accident Alarm SYStEM ....c.oceucuieuineersenannenssncscstessnsnsssnnes 6-7
6.3.3 Criticality Safety Control Design Criteria. . ...6-9
6.34 Criticality Safety Process DESCTPHON ...cveremerananesnsnssssscsnenssnssasaans eees6-19

6.3.5 Nuclear Cntlcalxty Analysis and Safety Evaluation Methods............... wan...0-34

6.3.6 ISA COMMILMENLS....cceocerissssessesrasansassssassnasnssassscsnsssssassssnssnsasasnssnasssns 6-38

6.4 DESIGN BASES. vereneessncsensaneserernnse 6-38
7. FIRE PROTECI‘ION ..... “ reevereneneenessnsessranes 7-1
7.1 FIRE PROTECTION ORGANIZATION AND CONDUCT OF OPERATIONS......7-1
7.1.1  Fire Protection PIOEIAIN .....c.ccovseeuserersiresssssesssnsssssssssesessessnnssasanssssssssansensesses 7-1
7.1.2 Administrative Controls eeacensssssrssssssssnsssaresssssesasnns 7-1

7.2 FIRE PROTECTION FEATURES AND SYSTEMS . .72
7.2.1 Functions.............. 7-3
7.2.2 General Facility Design.....ccccceerivessrncscsnccsesniesnenssensosnes _ .7-3

723 Fire Protection System Descriptions and Major Components ...........coucsceeses 7-5

7.24 Basic Operation and Control Conccpts 7-13

7.2.5 INEIFACES ccecvrrccrrnnrrrensesnsnssraencananssesssnssssesnens oY 1 [

7.3 MANUAL FIRE FIGHTING CAPABILITY ..7-17
7.4 FIRE HAZARD ANALYSIS....cccconcesoriismsarsessssssesenensssssssssasssscansssscssssasassenanasensansnss 7-17
7.4.1 Preliminary Fire Hazard Analysis 7-19

7.4.2 Conclusions of the PFHA verenenee 1-21

743 Evaluation of Design Changes Subsequent to PFHA ...... 722

7.5 DESIGN BASES... 7-22
7.5.1 Equivalencies and Excepnons to Codes and Standards..........cccceeeecrune. 7-22

7.5.2 Design Basis for Non-Principal SSCs....... 7-23

7.5.3 Design Basis for Principal SSCs seenesenssnensneaes 7-24

§. CHEMICAL PROCESS SAFETY ' -1
8.1 CHEMICAL PROCESS DESCRIPTION 8-1
8.1.1 Chemical Process SUMMATY.......ceoersesesesmscsssiamscsssessasssnsnsssnessosssssassessstscsaseses 8-1
‘8.1.2 Chemical Process Detail 83

8.1.3 Process ChEmUSIIY ....ccoeessessuensusasasnansrsasaonsasssssnsssnsnsssssnsssasesasssesneas 84

8.1.4 Chemical Process Eqmpment Piping, and Instrumentauon 84
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: iii



8.1.6 Chemical Process Ranges and LIMits .......cccuveeivcinreenmicctnccnecnseonscrescerensnencn. 84

8.2 HAZARDOUS CHEMICALS AND POTENTIAL INTERACTIONS ............c........ 8-5
8.2.1 CRhemUCAlS....ccoirierircitcnctrccnctcst ettt s st st as s s e enennene 8-5
8.2.2 Chemical INtEraCtioNS. ......ccceeieeurrecrereseicrurscsunsctsarorcesarenessasnsossassessasasaesarasanes 8-5
8.2.3 Unusual and Unexpected ReaCHONS .........cccvvinerevncnisscnssesersrcreasssesscnesossanssssses 8-6

8.3 CHEMICAL ACCIDENT SEQUENCES...........oceiereeencenncesneneseeseasessensesesenns 8-6
8.3.1 Chemical Accident Sequence Bases ..........cccocieeenmeeniiccreincrscnsinccresseneencnens 8-7
8.3.2 Unmitigated SEQUENCES .......corueeeersrensersrissurisiessnosssrossessesosssesosssasssassosassasossess 8-7
8.3.3 Estimated CONCENtIAtONS........cccoerrerermrerrierirneesiessrisssisseressisssressnssseosssessossess 8-7
8.3.4 Concentration LIMILS.......cccccouerenuiieninsiinisineesterenrecesercsseesaesaceseessssssaancs 8-10

8.4 CHEMICAL ACCIDENT CONSEQUENCES.........coirirrieinssiniecncsssessesnensaceas 8-11
841  ANALYSIS ..ottt s e as et e nenns .81

8.4.2 Latent IMPACES .....cucomenveuiencrerintiterieietree it neeesesseess s snsssbsssnes 8-12

8.4.3  UNCEIAINLY ....coceereirnicnnroeressnarisnessneesssiassssssonassssessnsesessssesoasssssasasssonsesssssnanes 8-13

8.5 PROCESS SAFETY INFORMATION .........cccootnminierinarnesrcensereasssescsssscsssensassense 8-13
8.5.1 Process Safety CONLIOIS.......cccomremieeeeernirereennesceneccsencseeesscsnesesasesesasncencs 8-13
8.5.2 Design Bases During Normal Operations..........c..cceecceeceesecnecaresnsencsscanseronse 8-35

8.5.3 Chemical Process Safety Design Features ..........coccceeeccvueecnenecrecrensecsnesnenns 8-35
8.5.4 PrinCIpal SSCs.....ururuiiceinientiiinisiesiecsisitssnstsasessssstsnssesasessssassassassssssnens 8-35
8.5.5 Graded Approach to Safety ... 8-35

8.5.6 Management MEASUTES.........c.cccermrreesirsmnsessiroesissessescssessessessrsnessrassassssscssensen 8-35

8.6 CHEMICAL PROCESS SAFETY INTERFACES ...........oeirecerreerecennaensnnens 8-35
8.6.1 Organizational SIIUCIUTE ........ccocrreerrverirecrescenencecrareasaccensocsasonsssessonsssassanees 8-35
8.6.2 HUMAN FACLOTS ...ccuvruincecrinncniinnnicntiscsssssesentessassseassssssscesasmnensessesassnsnsanans 8-36

8.6.3 Emergency Management..........cecemeeeirsveseencsusarssssnssneseessssesssssssessossesseasases 8-36

8.6.4 Quality ASSUTANCE .......ceererrerrererreirenriseiesereesisseeseseriesnsese s nssssssesssssnsssans 8-36

8.6.5 Configuration Management............ccceevrreesrrresmsmssirsesusessssncserscsssessoscesssassenne 8-36

8.6.6 MAINENANCE .......ccoeoerurreerincisinrieseresisssesstssssssessesseasasssssesssssssssssssnsreses 8-36

8.6.7 Training and QUAlIfiICAHON .....ccveueveerireerereererenreennrtissnsesssteesarnsss e seseresane 8-36

8.6.8 Plant ProceduIes.........ccccveeverrereernenirensnenenernsnesssessssessssssssensnesssssssnesesasss 8-37

8.6.9 Audits and ASSESSINENLS......ccceereirsieerensseersniesersussssrosisssessnessescsesarosssssnenesss 8-37
8.6.10 Incident INVESHGAtIONS .....ccoevuereruinerirericerirsenierenicteseesceceseressesessssonsessaseranas 8-37
8.6.11 Records Management...........ccoccvueeerereessenrecseesensecsunsessessessarssnesessssonsssssassnse 8-37

9.  RADIATION SAFETY ....cooioiieircnticneceneientesrestsstssssesssentamsessssestssestessensasesasssssssssssansensacs 9-1
9.1 RADIATION SAFETY DESIGN FEATURES...........ooiiieiineciccensaresssncscennanae 9-2
9.1.1 ALARA Design Considerations........ . reesnesnssnssnesnstaens 9-2
9.1.2 Facility Design Features.........coocveerieinnerieenicneiisscrinsessessnsscssesssssssssssnseseane 9-5
9.1.3 Source IdentifiCation .........cccecreierereerccrecsnenrensensesessessacsessasesssssasnessnssasnsenes 9-16
9.1.4 Ventilation Systems and Glovebox Design..........covvcerurcirecerrnnecceceionenns 9-18
9.1.5 Shielding Evaluations.........ccoueeersvrmeureneenseiniscseniesesnesesessssessssssssssssessssssensas 9-20
9.1.6 Integrated Safety ANAlYSIS ......ccveeeerieeerinennienteeestenesstesrnceneseeseseseesasenee 9-23
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: iv



—/

9.2 RADIATION PROTECTION PROGRAM........c.ccriimunriinennne veeesrenininsnereneane 9-23

9.2.1 Radiation Protection Program Description reeeemsstssensasssairesesssssensanasnes 9-23

- 9.2.2 Radiation Protection Program Functional Elements.........ccecveveeevevccnncnneen. 9-24

9.3 DESIGN BASIS FOR RADIATION PROTECTION seessesronsasnsasane 9-31
10 ENVIRONMENTAL PROTECTION ....cocroeooeeesomersssssssssesseesesnes creessensascenersnases 10-1
10.1 RADIATION SAFETY PROGRAM....... 10-1
- 10.1.1 ALARA Goals for Effluent Control .10-1
10.1.2 Effluent Controls to Maintain Public Doses ALARA .................................. 10-1
10.1.3 ALARA Reviews seessesesssnssstesaranine 10-2
10.1.4 Waste Minimization and Waste Management 10-3

10.2 EFFLUENT MONITORING PROGRAM fuesssssserssnsainassensrenn sun..10-8
'10.2.1 Airborne Effluent Monitoring and Sampling . «..10-8
10.2.2 Liquid Effluent Monitoring.... seenessensessssssnssnssssnertensenens 10-10

10.3 ENVIRONMENTAL MONITORING PROGRAM........c.coocovrusurcrsensernesersensennens 10-10
10.4 ENVIRONMENTAL PERMITS, LICENSES, AND APPROVALS.................... 10-11
10.5 DESIGN BASES.........ccoccicmcsmnissmansssassissssssasassessnssescssssessesessssessossssessasesasssasassonsss 10-11
10.5.1 Design Basis for Non-PSSCs ..10-12
10.5.2 Design Basis for PSSCs....... rreseesessasssestsnsssntsnsasessaseserases 10-14

11.  PLANT SYSTEMS........coiiiirnnornissssssnsesisessssssessassesssssassssssessassssnsassasassascsssssassesasssans 11.0-1
11.1 CIVIL STRUCTURAL SYSTEMS..... . 11.1-1
11.1.1 FUNCHON....cccccernmnciracrnnacsenscsnencscnsansansnsssansans _ 11.1-1
11.1.2 Description 11.1-1
11.1.3 Major Components 11.1-2
11.1.4 Control Concepts cessaseresenennans 11.14
11.1.5 System Interfaces 11.14
11.1.6 Design Basis for Non-Principal SSCs 11.1-5
11.1.7 Design Basis for Principal SSCs..... : .- 11.1-7

11.2 MOX PROCESS DESCRIPTION 11.2-1
11.2.1 FUNCHOMN.....ccceccrersescssorcsassosasssssssssssassssessssssasssnsasanses : 11.2-1
11.2.2 Description..... 11.2-1
11.2.3 Major Components.... ’ 11.243
11.2.4 Control COMNCEPLS.......coceererrsusssuesensseesnsusasssssnssssssssssnsnsasassnsasnssasassssesssases 11.243
11.2.5 System INEIFACES .....cocereeererecniersesnenesessenesnsssasnsssassssarsssasssssesasanssesesnesasas 11.2-43
11.2.6 Design Basis for Non-Principal SSCs . 11.2-43
11.2.7 Design Basis for Principal SSCs 11.2-46

11.3 AQUEOUS POLISHING PROCESS DESCRIPI‘ION 11.3-1
11.3.1 FUNCHOM...coeeeeeemrnerecsencassesssssasssossesssssssrosesssssenssasassssessssrassssesssssssnnensasssssanss 11.3-1
11.3.2 Description 11.3-1
11.3.3 Major Components ' . 11.3-40

' 11.3.4 Control Concepts. - 11.3-40
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: v



11.3.5 System INtErfaces ........ccocerimrmirrinersresnireneetincnsscseisstsssessseseesenssssssesanes 11.3-40
11.3.6 Design Basis for Non-Principal SSCs........ceceeivininiccmscnnnnecnescensecnnnnas 11.340
11.3.7 Design Basis for Principal SSCs........cccceierrecerencrecsisisnsnecrescnesasaeee 11.3-41

11.4 HVAC SYSTEMS AND CONFINEMENT ..........cconinivieniicrenrnensnsosrsaraaenes 114-1
11.4.1 Confinement PrinCiples........urmieinnvnineinicniineiicinscsenecsnessasseasnesess 11.4-1
11.4.2 MOX Fuel Fabrication Building HVAC Systems...........ccoccveerrnenserernenees 11.4-5
11.4.3 Emergency Generator Building HVAC Systems..........ccccoceeecrecnecriiennens 11.4-17
11.4.4 Standby Generator Building HVAC Systems ..........cocvveeeveeereecnreiniccens 11.4-19
11.4.5 Safe Haven HVAC SYSIEIMS.......cccvercireeceerreeercsrenerneseseseenesssssssersaesanes 11.4-20
11.4.6 Reagent Processing Building HVAC Systems.........c.coceevmienccneerncrerecnes 11.4-20
11.4.7 StaticC BaITIETS......c.coemiruecrieeriinninscsisiennssse s sesesssssssesesssssasassasasess 11.4-20
11.4.8 Fire Protection and Confine€ment ............ccccoovemermerirccrsreccreseseseneseesneens 11.4-25
11.4.9 Final Filtration URits ......c.oceeiericcmecnemnisencnscnscnsincnscnscnsescssenernenss. 11.4-26
11.4.10 Design Basis for Non-Principal SSCs........cccevireinirrrnrccnnscrscseseincens 11.4-26
11.4.11 Design Basis for Principal SSCs........coouvvvuvmreinnrcnrcncrirencnnensesssscnes 11.4-27

11.5 ELECTRICAL SYSTEMS ......cciiiiinsentisescsessisisssssesssssssssesmsssssssasssosssscsssns 11.5-1
11.5.1 FUNCUOM....ccueeniirecrrertcinesrcsestiissessensssesesesnesasssesnssssssasssassssssssssssssssares 11.5-1
11.5.2 DESCIIPHON w...eveeeieniecenenenniesseresenssessesassasesasnesssesasnsasssesasensensonsasaasness 11.5-1
11.5.3 Major COMPONENLS........cccrurruirireencrmcrrnericsisnissrsesssssessesanssesssentssessesesasssssass 11.5-7
11.5.4 Control CONCEPLS.......coeeereurreririrermcessiricrissisassesssssessssasssassesssssssssensssssnce 11.5-12
11.5.5 System INterfaces ......cccocrverrcrresmnsisnssesuisensussissecssessuesasssnssvesssessssessascsnns 11.5-12
11.5.6 Design Basis for Non-Principal SSCs........ocveneniomieiieeieane 11.5-13
11.5.7 Design Basis for Principal SSCs........oommeiomeeeeeee e 11.5-14

11.6 INSTRUMENTATION AND CONTROL SYSTEMS.........oovvimreenrenseesacnsens 11.6-1
11.6.1 FUNCHON......coeriiitierecetcrinetiie et siseasssse s ssns e ssss e sesscssensssssssnns 11.6-1
11.6.2 DESCIIPOMN «...ccueeemenrrircrnicerraciessisisssessesssessesnossnssssesessissonssssrsesessssssasses 11.6-1
11.6.3 Major COMPONENLS.......ccrmrreemirrsiereressersiseesnsmsssisisssesassesessessessesessesesnssssasaes 11.6-6
11.6.4 CoNtrol CONCEPLS.....cccceeurmresisrerensessinsmsessessessassssssissseserssssssessessassassassncnnse 11.6-10
11.6.5 System INErfaces ........ccceceererererrceeeseerensorscranestssesseosessssssssnaneesansssassans 11.6-12
11.6.6 Design Basis for Non-Principal SSCs........cceinecerceniieercnnns 11.6-13
11.6.7 Design Basis for Principal SSCs..........cocvrunmrerereerreereeceenneseceeecnns 11.6-13

11.7 MATERIAL-HANDLING EQUIPMENT ...........cocrnreirerrnncriensrenenennesnseacsnans 11.7-1
11.7.1 FUNCHOM....cccoeiuirreeecrescnraseiestinsssesssnissnesssssesesersssessssssnersnssssassssssesssnasasones 11.7-1
11.7.2 DESCIIPHON .....cucueerreruecerrentnsinnissessessessessessnsssssssssmssnesssssnsessesnessassessassaseas 11.7-1
11.7.3 Major COMPONENLS........cccerururresversnmssesisseseessssessrssessssssssessssassssssssssessessssssns 11.74
11.7.4 Control CONCEPLS........c.courrereruererererasressssssernsnersssenssnssssassnssssnsassnsasssssansssens 11.7-4
11.7.5 System INTEITACES .....cccorerererererccresenrerinsisisnesiccsisassisussessssassesasassesssasassasns 11.7-5
11.7.6 Design Basis for Non-Principal SSCs........ccueeminiicienceennecnecneen, .11.7-5
11.7.7 Design Basis for Principal SSCs......c.cooccurververirmnerncnncseccncnressncasnaene 11.7-6

11.8 FLUID TRANSPORT SYSTEMS.......cctmcennerisseessciesnssessesesssnssesssssass 11.8-1
11.8.1 FUNCHOM.....cccomeeieieircrircnisieriicsessisesssassnssssisssssssssestosernsssossnsenersssssssasensane 11.8-1
11.8.2 DESCIIPHON ...ucuurueenrsaircriisessirnsnessssisnssesuesisnisnssnessesasssssasssasasssssassssessesssssnne 11.8-1
11.8.3 Major COMPONENLS.......ccerereemreersacrmrreremsssnssmssesssssssnsesssssasessesssssssssssssssssese 11.8-2
11.8.4 Control CONCEPLS.........corciememruirernnseririenessisserensssessensssesassssesessesessensansens 11.8-6
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 . Page: vi



11.8.5 SyStem INEIFACES .....cuiuverererererersresenionsenensnscscsssasiensusissssensusasisnassnassenass 11.8-6

11.8.6 Design Basis for Non-Principal SSCs veoesesnesess 11.8-8
11.8.7 Design Basis for Principal SSCs..... vesesesasasnossssessassssssssnssesseretsrsenanestes 11.8-8
11.9 FLUID SYSTEMS ......ccccovnienirmrensenensasnsssssassssesaons 11.9-1
11.9.1 Mechanical Utility SYStEIIS .....cccvcuemeremecreransenssasaseusssssessnscscnsessass .11.9-1
11.9.2 Bulk Gas Systems . 11.9-26
11.9.3 Reagent Systems 11.9-35
11.9.4 Design Basis for Non-PrinCipal SSCs.......cccccoecvimeienenennsecsesesinscnsosnse. 11.9-62
11.9.5 Design Basis for Principal SSCs . eeesssnssnerenese 11.9-64
11.10HEAVY LIFT CRANES.........ccoceceverruccsusee reenensasessssssreasnenns 11.10-1
11.10.1 FUNCHON....ccccesumrurrerserurresnsancsucsasonsassassasn JRT— ..11.10-1
11.10.2 DesCription c.eeeceeceecierescsccsnecssnsssasssssnssessens eerenreresssasessesaesasseneranssassnssne 11.10-1
11.10.3 Major Components cesnessssassasiasanesenes +H1.10-2
11.10.4 Control Concepts..... ~ reesessecsssssentensrsssssasssansntaneses 11.10-3
11.10.5 System Interfaces ........cevveeccecccrsnscscensccannes 11.10-3
11.10.6 Design Basis for Non-Principal SSCs 11.104
11.10.7 Design Basis for Principal SSCs 11.104
11.11 LABORATORY 11.11-1
11.11.1 Function . 11.11-1
11.11.2 Description . 11.11-1
11.11.3 Major Components . .11.11-21
11.11.4 Control Concepts < 11.11-21
11.11.5 System Interfaces ' reeseesersnessneseessesasessssanssasene 11.11-22
11.11.6 Design Basis for Non-Principal SSCs........... 11.11-22
11.11.7 Design Basis for Principal SSCs . 11.11-22
11.12 SEISMIC QUALIFICATION OF EQUIPMENT, SYSTEMS, AND
COMPONENTS J11.12-1
11.12.1 Seismic Classification of Structures, Systems, and Components ......... 11.12-1
11.12.2 Analysis Requirements for SC-I and SC-II Elements........ccceeceueerccnsene 11.12-2
11.12.3 Seismic Qualification Requirements 11.124
12. HUMAN FACTORS ENGINEERING FOR PERSONNEL ACTIVITIES...................... 12-1
12.1 IDENTIFICATION OF PERSONNEL ACTIONS....... .12-1
12.2 HFE DESIGN PLANNING ......cccocensientensisrsassesasssnccsssnesesassnsasssnssssassasasanas 12-2
- 12.2.1 Goals and Scope of Human Factors Engmeenng Program........cceeeessseneases 12-3
12.2.2 Organizational pronsxbllmcs 12-3
12.2.3 HFE Process... : 12-3
12.2.4 Issue Trackmg ‘ 12-5
12.3 OPERATING EXPERIENCE....... 12-6
' 12.4 FUNCTION AND TASK ANALYSIS 12-6
12.5 HSI DESIGN, INVENTORY, AND CHARACTERIZATION ........ccocoevsivcriunennae 12-6
12.6 OTHER CONSIDERATIONS 12-6
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: vii



13. SAFEGUARDS..........cicinccnccsntesesessssesseessess s esestoasssssessonessssssasassassesssonsasssesenss 13-1

13.1 PHYSICAL PROTECTION PLAN.......ooiereereceneraraeceneasseensosnsenescnssneseses 13-1
13.2 MATERIAL CONTROL AND ACCOUNTING ..........cocevivimrerrreserenesnssesnssesseseses 13-1
14. EMERGENCY MANAGEMENT ..........ooiaierieentecresarecenesnssesenssessssassasossseonsasensseses 14-1
15. MANAGEMENT MEASURES............oorieineercsasescsaesasssacsasasssasssessossnssassaneseas 15-1
15.1 QUALITY ASSURANCE ......uccoirirrtceentnnereiencrasesassesassssssscssessessesssssssssessssas 15-1
15.1.1 DCS OTZANIZAtON ......courmeeerenierecrenneiraercstesessassesassssarscsssssssssasssessssensssessocses 15-2
15.1.2 DCS Quality Assurance FUnCHON .........cccocccevirnernreninrccsscaressesssossssonnes ogeer 132
15.1.3 Provisions for Continuing Quality ASSUTANCE........ccceeceruererrererescrecccesenssenees 15-3
15.1.4 Management MEASUTES.........ccccceueeeerueeccrseecsssessassssseenesasesasecsessssssosssssosssantes 15-3
15.1.5 Regulatory Guide 1.28 ..........eiiirieenicinencrncensecsseeneisssanessnsseonsesanes 15-3
15.1.6 Graded Quality ASSUrance ProCess .........ccccceceereecarenererccrsssnesnnorcsecssscessons ..154
15.1.7 Quality Assurance Program Updates ............cccoeeemrrecrerccercrececenssceseeesennecs 15-5
15.1.8 10 CFR Part 21 ......uoeiieerceeneencteareenescessssnsonesensonsesssessssesssasessasessssasssssss 15-5
15.2 CONFIGURATION MANAGEMENT ..........ooctceeerntsuecsescsessessessssessssesssssssesnosenes 15-5
15.2.1 Configuration Management POLCY ........cccoeurersirrrccrcnscrrnnnissninsnsnsinsennennes 15-5
15.2.2 Design REqUITCMENLS ..........ccoveiveiieerereieieccnsrentieenicsressensnesssssssessssssesssases 15-9
15.2.3 Document Control...........ccccccvieeeciincciinscnscnsecsesssiiscssissnsssesnessessessssonessses 15-10
15.2.4 Change Control ... erceiitenieecrenccsescssnesnseseestsssssssaresssessssseressnes 15-11 -
15.2.5 ASSESSINELS ......uiceierireiecrnsescsasennenrcsseasssssasstssessesassescssssssissesesssssasssossasesasss 15-12
15.3 MAINTENANCE.........cccominreincninsscrisssscnsosssssssasssessasssasscsassssssssesesssssassssssssssse 15-12
15.3.1 Safety CONIOIS......ccovcvereereericirecerisereniscressensanessasscsssssssesessessonsasenssssaesns 15-12
15.3.2 Maintenance EIEMENtS ........cccoeemieereecrcceseeesiesueescissnessesssesesnesnsossssocsessases 15-12
15.3.3 Work Control Methods..........ccccomroecrimncnnineniicneceisesnessssenesssscessensens 15-13
15.3.4 Relationship of Maintenance Elements to Other Management
MEASUTES.......cceeeriieienerisensesncssnsnissesnessnsstsssesssssssnessessesssssssssessessassssssssssssnans 15-14
15.4 TRAINING AND QUALIFICATIONS OF PLANT PERSONNEL .................... 15-14
15.4.1 Organization and Management of Training .........ccccccecvrernerreierreerercesennene 15-14
15.4.2 Analysis and Identification of Functional Areas chumng Training........ 15-14
15.4.3 Position Training Requirements................... .15-15
15.4.4 Basis for and Objectives of Training........c.ocooverecereeesrcnieccsicrcererscsssncaes 15-15
15.4.5 Organization Of INSNUCHON .......ccecirecernrisccneisscassnnisssosnssesenscsssessessiscsssasas 15-15
15.4.6 Evaluation of Trainee Leaming..........c.ccocecvirevrircrmessserussessssssssssacssescnns 15-15
15.4.7 Conduct of On-the-Job Training.......c..cceccvrvinrsenvesennsecrnercrecsnesesessesens 15-15
15.4.8 Systematic Evaluation of Training Effectlveness ...................................... 15-16
15.4.9 Personnel QUalifiCation.........ccceeeeeeeerreeeeerereneresecnessessssressesasesseessnassarannes 15-16
15.4.10 Provisions for Continuing ASSUTANCE...........ceeureverurrecsncsecssessnsessesessasssnsas 15-17
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: viii



15.5 PLANT PROCEDURES reetesissessssestesestesttestataetbes s tebe e s Rt s s e a s e s e anns 15-17
15.5.1 Types Of PIOCEAUIES .....cocuereermressemssnsasssscsmsesssasessassssnsensssssssasnmnassssssnsesscsss 15-17
15.5.2 Preparation of Procedures ...... eveeesresseseesesareseansssestesentsatsatseesssassnsarensas 15-18
15.5.3 USE Of PrOCEAUIES......cccereerenrecacsenssnesssssessarssasssessassossassssassassssasssssssssssssasios 15-18
15.5.4 Management Control of Procedures srsscssssasasessassessasneseserneratsananss 15-18
15.5.5 Preoperational Testing Program.........ccccececocscurmnmscseessesecnnneassens 15-19

15.6 AUDITS AND ASSESSMENTS.......ccccotsuimresunnesnasrsasnesnscsnsessssestssenssseasssnsanssases 15-19
15.6.1 General...... cereseseseesesesasssssnssasasensarases 15-19
15.6.2 AUGILS c.ueeeeerereirrrereraeseresssesessnsssosssssassnessssesessessosnssssensasssassss 15-24
15.6.3 ASSESSINENLS ..eeereereererreseaesscsssssnsssessnessssssssasssessesssssasssssnsensssssssssessessssessssssss 15-25
15.6.4 DCS Provisions for Contmumg Assurance.. 15-25

15.7 INCIDENT INVESTIGATIONS . ...oiriinicencsnscscs st ns e nes s s ssanes 15-26
15.7.1 Incident Investigation and Corrective Action Process wn.15-26

. 15.7.2 Corrective Action Process AAministration..........ceevsucescssescecssercnsasacnesenns 15-26
- 15.8 RECORDS MANAGEMENT ’ 15-27
'15.8.1 Records Management Program Description 15-27
15.8.2 RecOTd GENETation.....cccoeecesssscercsessessassassnsnsonesnssassssasssosssssossssssesss 15-28
15.8.3 Receipt of Records.. ' 15-28
15.8.4 Record Storage, Preservation, and Safekeepmg ....... 15-28
15.8.5 Record Correction....... ereensonsesssesuesassaasteta s n st st st ssas s sTesotaeaae et o0t SRORRERS 15-28
15.8.6 Record Retrieval.........ccccvvveisncsnencnesasnenssnesssnessssnsonsasassssssns 15-28
15.8.7 Disposition of RECOTUS .....ccccuimeeiemeencmcusiniuinsicnsiirenesensnstssssnsenseecscasissassns 15-29
15.8.8 Records Management Program Changes ...... 15-29
............................. 15-29

15.8.9 DCS Provisions for Continuing Records Management

MFFF Construction Authorization Request
Docket No. 070-03098

Revision: 10/31/02
Page: ix



Table 1.2-1.

Table 1.3.1-1.
Table 1.3.1-2.
Table 1.3.2-1.
Table 1.3.2-2.
Table 1.3.2-3.
Table 1.3.2-4.
Table 1.3.2-5.
Table 1.3.2-6.
Table 1.3.2-7.

Table 1.3.2-8.
Table 1.3.2-9.

Table 1.3.2-10.
Table 1.3.2-11.

Table 1.3.3-1.
Table 1.3.3-2.

Table 1.3.3-3.
Table 1.3.3-4.

Table 1.3.3-5.
Table 1.3.3-6.
Table 1.3.3-7.

Table 1.3.3-8.
Table 1.3.3-9.

Table 1.3.3-10.

Table 1.3.3-11.
Table 1.3.3-12.

Table 1.3.4-1.

Table 1.3.4-2.

Table 1.3.4-3.

Table 1.3.4-4.

Table 1.3.4-5.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF TABLES

Byproduct Material, Source Material, and Special Nuclear Material .......... 1.2-7
Cities and Towns within 50 Miles of the SRS Center..........cccceureeruennen. 1.3.1-7
NOT USED ...ieririnciesienreneissessisesssesnenensesesessessssessssassessassessesssseens 13.1-10
Population Distribution from MFFF Site — 1990...........ccooeereeeecreeecennene 1.3.2-15
Projected Population Distribution from MFFF Site — 2000.................... 1.3.2-16
Projected Population Distribution from MFFF Site — 2010.................... 1.3.2-17
Projected Population Distribution from MFFF Site — 2020.................... 1.3.2-18
Projected Population Distribution from MFFF Site - 2030.................... 1.3.2-19
Racial and Ethnic Mix of Local Area Population, 1997 (Estimated)......1.3.2-20
Economic and Unemployment Data for Counties Within 50 Miles

OF the METFE ...ttt sseeseesseessessse st ssasessesssonssnenane 1.3.2-21
Income and Poverty Data for the Three-County Local Area..................z$.3.2-22
Year 2002 SRS Employees (Approximate) by County of Residence .....1.3.2-23
Public School Population within 10 Miles of the MFFF......................... 1.3.2-24
Land USe @t SRS ttcntcenenceessenssencstesesesassesnessaseseenssenesen 1.3.2-25
Observed Annual Fastest One-Minute Wind Speeds for SRS .................. 1.3.3-9
Average and Extreme Precipitation at SRS (Water Equivalent),

ININCRES ottt snccnecesenneste s e ene s asasesesasnnsens 1.3.3-10
Maximum Snow, Ice Pellets Augusta, Georgia, in Inches.................... 1.3.3-11
Average Number of Thunderstorm Days, Augusta, Georgia,
BOST-1995..ecrtcectets e e ssne st nssssssssasassssasssesssnnessasansensenne 1.3.3-12
Estimated Ice Accumulation for Various Recurrence Intervals for the

GUIS COaSt SALES.....ccueeenircrecrenscnieresinrenenencsesseassseesesasasssessrsansasssssssannes 1.3.3-13
Number of Tornadoes Reported Between 1951 and 1996 by Month

and F-Scale in a Two-Degree Square Centered at SRS .......................... 1.3.3-14
Estimated Maximum Three-Second Wind Speeds for Tormadoes and
“Straight-Line” WInds.......coceceeeeciniemecnienietenenennencsencseseeresnsresseressenans 1.3.3-15
Wind and Tornado Design Criteria for SRS ........cccooevvcnncieereeenee 1.3.3-16
Total Occurrences of Hurricanes in South Carolina by Month,
LT00-1992....ececerectiecreenreecntassnes st s e ve s msesanassseasssasansesnnssssnseenen 1.3.3-17
Extreme Total Rainfall for SRS Region (August 1948 -

December 1995) ....uomeeeciecciereccreareesceneeeasasetesessenssstnassnssesseneenes 1.3.3-18
Extreme Precipitation Recurrence Estimates by Accumulation Period ..1.3.3-19
Monthly Average and Extreme Temperatures for SRS..........ccccceceeeuecn. 1.3.3-20
Flow Summary for the Savannah River and Savannah River Site

Streams (VAIEES i FE/SEC) cenrevuremmemeeremeeemeseeeeeeeesseeesseesssmsseesssesasesessssssas 1.3.4-43
Water Quality of the Savannah River Above SRS for 1983 to 1987......1.3.4-44
Annual Maximum Instantaneous Discharges of the Savannah River at

Augusta, Georgia, for Water Years 1921 Through 1999 (USGS Flow

Data, 1922-1999)........oouierieiriciniesianreneeescscrarssesssssasesssssesssnsnessssessesaes 1.3.445
Annual Maximum Instantaneous Discharges of Upper Three Runs for

Water Years 1967 Through 1999 ...........oieenriccriincnrectrcrcenanecseaeensenes 1.3.4-46

Annual Maximum Instantaneous Discharges of Tims Branch for Water
Years 1974 Through 1995, Station 02197309...........ccccvvminivmreverscenene 1.3.4-47

Revision: 10/31/02
Page: x



Table 1.3.4-6.

Table 1.3.4-7.
" Table 1.3.4-8.

Table 1.3.4-9.

Table 1.3.4-10.
Table 1.3.4-11.
Table 1.3.4-12.

o111 1

2
Table 1.3.4-13.

Table 1.3.4-14.

- Table 1.3.5-1.
Table 1.3.6-1.

LIST OF TABLES (continued)

Annual Maximum Daily Discharges of Fourmile Branch for Water

Years 1980 Through 1999......ueiienenennrecsnccnicessscsusnsussenensnss ..1.3.4-48
Probable Maximum Precipitation for F Area 1.3.4-49
Hour Storm Rainfall Distributions as a Function of Annual Probability

of Exceedance 1.3.4-50
Design Basis Fl00d for SRS ATeas........cccocveuriuresusensssnassnssnscssnscnscnsoneces 1.34-51
Design Basis Flood for MFFF Site.........cocceteeuce. ceereenenss 1.3.4-52
Hydraulic Parameters of the Carbonate Phase of the Floridan Aquifer..1.3.4-53
Parameters Determined for the Upper Three Runs Aquifer.................... 1.3.4-54
Water Quality of the Savannah River Below SRS (River-Mile 120) for

1992-19%4..... #h3.4-55
Pumpage for Municipal Supplies 1.3.4-56

Correlation of Geologic and Engineering Units for the MFFF Site........1.3.5-49
Significant Earthquakes Within 200 Miles of the SRS with Modified

Mercali Intensities >IV and/or Magnitudes 23 ......ccceeecenscecccrcnsiscnnse 1.3.6-33
Table 1.3.6-2. Modified Mercalli Intensity Scale of 1931 vee. 1.3.6-40
Table 1.3.6-3.  Historic Earthquakes Recorded Within 50 Miles (80 km) of the SRS....1.3.6-41
Table 1.3.6-4.  Blume Estimated Site Motions for Postulated Maximum Events........... 1.3.6-42
Table 1.3.6-5. Geomatrix Estimated Site Motions for Postulated Maximum Events ....1.3.6-43
Table 1.3.6-6. Modified Herrmann Crustal Model 1.3.6-44
Table 1.3.6-7.  Return Periods for Spectrum Ordinates 1.3.645
Table 5.4-1. Consequence Severity Categories Based on 10 CFR §70.61...................... 54-21
Table 5.4-2. Event Risk Matrix . 54-22
Table 5.4-3. Radionuclide Composition of Potentially Released MAR........cccoeevuiennnees 5.4-23
Table 5.4-4. Adverse HEPA Filter Environmental Conditions ......cceeeeeeescessesssncnssnsnsens 54-24
Table 5.5-1. MFFF Workshops and Process Units........ceceeseeerscsimscscnensasnnanmenssnsssscnnnses 5.5-71
Table 5.5-2. -MFFF Process Support Units 5.5-73
Table 5.5-3a.  Radioactive Material Inventory by Facility LOCAtion ......ccececeeciucsiseensncne. 5.5-74
Table 5.5-3b. Fire Area Inventory of Radioactive Material (kg).. ' 5.5-88
Table 5.54. Summary Hazard Identification Table by Workshop/Process Support

Group - .5.5-93
Table 5.5-5. Comprehensive List of NPH Initially Evaluated and Applicable NPH .....5.5-97
Table 5.5-6. - List of Applicable NPHs ..5.5-106
Table 5.5-7. EMMH Screening Criteria ’ crsesesssessseneuenereneranne 5.5-107
Table 5.5-8. ° EMMH Screening Evaluation Summary.... 5.5-108
Table 5.5-9.  Mapping of Hazard Assessment Events to Loss of Confinement Event

Groups - 5.5-110
Table 5.5-102. Summary of Principal SSCs for Facility Worker Protection From Loss

of Confinement Events. ' 5.5-111
Table 5.5-10b. Summary of Principal SSCs for Environmental Protection From Loss

of Confinement Events ...5.5-113
Table 5.5-11.  Summary of Principal SSCs for Public and Site Worker Protection from

Loss of Confinement Events . 5.5-115
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: xi



Table 5.5-12.
Table 5.5-13a.

Table 5.5-13b.

Table 5.5-14.
Table 5.5-15.

Table 5.5-16a.

Table 5.5-17.

Table 5.5-18.
Table 5.5-19.

Table 5.5-20.
Table 5.5-21.

Table 5.5-22.
Table 5.5-23.
Table 5.5-24.

Table 5.5-25.
Table 5.5-26.
Table 5.5-27.
Table 6-1.

Table 6-2.

Table 6-3.
Table 6-4.

Table 7-1.

Table 8-1a.
Table 8-1b.
Table 8-1c.
Table 8-1d.
Table 8-1e.
Table 8-2a.

Table 8-2b.
Table 8-2¢.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF TABLES (continued)

Mapping of Hazard Assessment Events to Fire Event Groups................. 5.5-117
Fire Event - Summary of Principal SSCs - Facility Worker..................... 5.5-118
Summary of Principal SSCs for Environmental Protection From Fire

EVENLS ...ttt sttt ansss s s s ssesasnaennens 5.5-120
Fire Event - Summary of Principal SSCs - Public and Site Worker ........ 5.5-122
Mapping of Hazard Assessment Events to Load Handling Event

GIOUPS ....ceourerirnnnrncsieciesnesisesesissssnstesessssessesesssssssonsassnsssesssnssessasassasensnans 5.5-124
Summary of Principal SSCs for the Facility Worker Protection from

Load Handling EVENtS...........cueiiiivereiiinninesescesesnesscsessssessiansenssssesannas 5.5-125
Summary of Principal SSCs for Environmental Protection from Load

Handling EVENLtS ........cciiiiccinnceceee et eeeessesereesseesessessesnesneses #x5.5-127
Summary of Principal SSCs for Public and Site Worker Protection from

Load Handling EVeNnts..........covoieiiiinmiiicinticcnissenancnsesesncancosssnasenses 5.5-129

Explosion Groups and Associated Hazard Assessment Events ...............5.5-131

Principal SSCs and Associated Safety Functions for all Receptors

for the Explosion Event Type.........coiioieeeeececeeeeeecreeeeecneeeene 5.5-132
Summary of Design Bases for Applicable NPH.........ccoccceeeccrecrecccneinnens 5.5-137
List of Principal SSCs for NPH and their Associated Safety

FUNCHONS .....eeerreeeeencienttcstnns s eesssacssesaensesassessesssssssstnarensassassasanen 5.5-138
Support System Functions for Principal SSCs........cccccconceeeccencecerecnsnncne 5.5-140
Mapping of Hazard Assessment Events to Chemical Event Groups ....... 5.5-144

Principal SSCs and their Safety Functions for the Chemical Event

YD ettt e tes s e se st sesesme s amesesnesasassasseseasassnnnase ...5.5-145
Low Consequence Screened Hazard Assessment Events ..............cc...... 5.5-146
Summary of Bounding Mitigated MFFF Event Consequences ............... 5.5-147
Summary of Bounding Unmitigated Low Consequence Events.............. 5.5-148
Preliminary Definition of Reference Fissile Medium and Control Methods

for Principal AP Process URits ...........cocevivuriiscriensesensnensecenesencesonsesasnenns 649
Preliminary Definition of Reference Fissile Medium and Control Methods

for MP Process Units.........coooieveiveirneneinsencnnsscnsssssssssassssncssssssersosssassssssnranans 6-60
Admissible Values for Optimum Moderated Conditions.......c.ccocrvecrercerannenes 6-71
Permissible Masses of Oxide for Different Homogeneous Moderation
RAHOS....cceieeecieeneentiieecencetesacesscteseenessassasessssasssnesssanssssassassasmesarassassesaesasnns 6-72
MFFF Room Combustible SUMMATY .........cccccoveerersrnssrrncsencsncncssnsscareesansnanns 7-29
Process Chemicals in the Reagent Processing Building (BRP)..................... 841
Process Chemicals in the Aqueous Polishing Building (BAP)..................... 842
Process Chemicals in the MOX Processing Building (BMP) ....................... 843
Process Chemicals in the Laboratories................ cresrenearasisasannas 84
Process Gases in the Gas Storage Area (GSA) ......cccovvvevveriecrnereeceersnesnennns 8-45
Chemicals and Chemical Tanks or Containers in the BRP, BAP,

ANA BMP.......oeenccrrnenensecnescsesessnstsssnssssssssssasensasesssssssssesssansessasnsassnsnes 8-46
Anticipated Chemical Inventory in Secured Warehouse............cccceouneeeeueannn 8-53
Anticipated Chemical Inventory in the Laboratories ...........cccceecicnvecnnanns 8-54

Revision: 10/31/02
Page: xii



Table 8-2d.
Table 8-3.
Table 8-4.
Table 8-5.
Table 8-6.

Table 8-7.
Table 8-8.
Table 9-1.

T.L1. 0N
14aUIC -4,

Table 9-3.
Table 9-4.
Table 9-5.
Table 9-6.
Table 9-7.
Table 9-8.
Table 10-1.
Table 10-2.
Table 11.0-1.
Table 11.1-1.
Table 11.1-2.
Table 11.1-3.
Table 11.3-1.
Table 11.3-2.
Table 11.3-3.
Table 11.34.

Table 11.3-5.
Table 11.3-6.
Table 11.3-7.
Table 11.3-8.

Table 11.3-9.

Table 11.3-10.
Table 11.3-11.
Table 11.3-12.
Table 11.3-13.
Table 11.3-14.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF TABLES (continued)

Anticipated Gas Storage Area Inventory - 8-55
Reaction Products of the Aqueous Polishing Process...........c.c.c...... 8-56
Process Chemical Hazardous Characteristics and Incompatibilities............. 8-59
TEELs Used as Chemical Limits for Chemicals at the MFFF..........ccccecc... 8-60
. Application of Chemical Limits to Qualitative Chemical Consequence
CAtEROTIES .cccvvucrerersurersasessnsasarsosssassassnnsssssssensass 8-62
Combustible Characteristics of Chemicals in the AP Area........ccccccrcerveucee 8-63
Nomenclature of Chemical Species 8-64
MFFF Radiation Zoning Criteria 9-37
MELOX Event INES Ratings ; 9-38
Non-Polished Plutonium Sources =....9-39
Polished Plutonium Sources 9-41
AP Raffinate SOUICES ..cccrneerrressosnsuesisassansassasasensssensassasssnsassassossssssossoans 942
Radionuclide Inventory Comparison........ 9-44
Comparison of Photon Spectra. 945
Comparison of Neutron Intensities 9-46
Environmental Permits and Plans Needed Prior to Construction................ 10-17
Environmental Permits and Plans Needed Prior to Operation ........cccc.u.... 10-18
Building and System Designations 11.0-5
- Building Seismic Classifications........ceceseeeseresnsersoscsssesssensans 11.1-29
Summary of MFFF Site Design Criteria ... 11.1-30
Minimum Factors of Safety 11.1-31
Inventory of Radionuclides for the Decanning Unit 11.347
Inventory of Radionuclides for the Milling Unit..... 11.348
Inventory of Radionuclides for the Recanning Unit 11.349
Inventory of Radionuclides for the Dissolution Unit during PDCF
Operations 11.3-50
Inventory of Chemlcals for the Dlssolutwn Unit during PDCF
Operations 11.3-52
- Inventory of Radionuclides for the Dechlorination and Dissolution Unit
during PDCF OpETations ....ccceereesssesssnissseosnsssssssasssssasssssssssssrsssssssnsssnassasnss 11.3-54
Inventory of Chemicals for the Dechlormanon and Dissolution Unit
during PDCF Operations . 11.3-56
Inventory of Radionuclides for the Purification Cycle when 0.73 g/L of
U at Process Inlet (case 1) 11.3-58
Inventory of Chemicals for the Purification Cycle when 0.73 g/L at
Process Inlet (CaSe 1)....cccocuirncmnrmcrieecssesnssesssensnsasansasassnnse 11.3-64
Process Flows — Purification Cycle .11.3-70
Inventory of Radionuclides for the Solvent Recovery Cycle................... 11.3-71
Inventory of Chemicals for the Solvent Recovery Cycle........c.cocscncnnee 11.3:72
Process Flows — Solvent Recovery Cycle .11.3-73
Inventory of Radionuclides for the Oxalic Precipitation and Oxidation
Unit 11.3-74

Revision: 10/31/02
- Page: xiii



Table 11.3-15.

Table 11.3-16.
Table 11.3-17.
Table 11.3-18.
Table 11.3-19.

Table 11.3-20.
Table 11.3-21.

T _Li. 11 2 29
14UIC 11.0-44.

Table 11.3-23.

Table 11.3-24.
Table 11.3-25.
Table 11.3-26.
Table 11.3-27.
Table 11.3-28.

Table 11.3-29.

Table 11.3-30.
Table 11.3-31.
Table 11.3-32.
Table 11.3-33.
Table 11.3-34.
Table 11.3-35.
Table 11.3-36.
Table 11.3-37.

Table 11.4-1.
Table 11.8-1.

Table 11.8-2.

Table 11.11-1.
Table 11.11-2.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF TABLES (continued)

UL cc.cociencececncnescecesennen e cese st sesesassessssssessessesmsssestonsensensasesaesssssnseranas 11.3-75
Process Flows — Oxalic Precipitation and Oxidation Unit....................... 11.3-76
Inventory of Radionuclides for the Homogenization Unit.............cocuc..c. 11.3-77
Inventory of Radionuclides for the Canning Unit..............ccccceeurenennn..n. 11.3-78
Inventory of Radionuclides for the Oxalic Mother Liquor Recovery

UL .cccnirecticrercteiecesetetesesssisete s seassassessssssssssssonsssessesssarsossessessnsansns 11.3-79
Inventory of Chemicals for the Oxalic Mother Liquor Recovery Unit....11.3-80
Process Flows — Oxalic Mother Liquor Recovery Unit............................ 11.3-81
Inventory of Radionuclides for the Acid Recovery Unit during PDCF
OPETALONS .....ooeeminiicnterciienitrsicsiestessssssessesssssesessessssssnsssesssnsssesaes ool 1.3-82
Inventory of Chemicals for the Acid Recovery Unit during PDCF

OPETAHONS ....ueeieeenccneenienreeteresieienesntssnesesssesstssacsssessasesasssssserassasensssasonssns 11.3-84
Process Flows — Acid Recovery Unit.........cocooeieiiccecrecnennccnscnnennens 11.3-86
Inventory of Radionuclides for the Offgas Treatment Unit ..................... 11.3-87
Inventory of Chemicals for the Offgas Treatment Unit...........ccccceeueeenee. 11.3-88
Process Flows — Offgas Treatment Unit........ccccecceeviirrnenecenccnnenencrsecsennas 11.3-89
Inventory of Radionuclides for the Liquid Waste Reception Unit during

PDCF OPETations ........cccceieieirurraccsessesmscresesssssssssasssesasssssessensessoassnsssanses 11.3-90
Inventory of Chemicals for the Waste Disposal Unit — Stripped Uranium
Liquid WASLe ...ttt siestes s cessessasesssssstsssansassasas 11.3-94
Process Flows — Liquid Waste Reception ........c.coccuvveieerccnccncnncerinccnee 11.3-98
Inventory of Radionuclides for the Uranium Oxide Dissolution Unit......11.3-99
Inventory of Chemicals for the Uranium Oxide Dissolution Unit ......... 11.3-100
Process Flows — Uranium Oxide Dissolution Unit .........cccoeereecrnnece. 11.3-101
Sampling System Classification........cccooeevvneecucnsvrncnececrncrennecececsenens 11.3-102
Chemical Impurities of Plutonium Oxide Feed Material ....................... 11.3-103
Chemical Impurities of Plutonium Oxide Feed Material ....................... 11.3-104
Radionuclide Impurities of Plutonium Oxide Feed Material ................. 11.3-106

MFFF Confinement Systems for Each Change in Confinement Zones...11.4-39
Design Basis Codes and Standards, Fluid Transport System

COMPONENLS.......coocenrioniamisiseseissisnsarssesssssssssssssessessssssassssssssssscsssssssessssans 11.8-13
Design Basis Parameters for, Fluid Transport System Components........ 11.8-14
MFFF Laboratory Sample Analysis Description ..........ccceveiccnnennene. 11.11-25
MFFF Laboratory AFS/AP Sample Analysis Description .........c.c.c..... 11.11-29

Revision: 10/31/02
Page: xiv



Figure 1.1-1.

Figure 1.1-2. *

Figure 1.1-3.

Figure 1.14. *
Figure 1.1-5.

Figure 1.3.1-1.
Figure 1.3.1-2.
Figure 1.3.1-3.
Figure 1.3.14.
Figure 1.3.2-1.
Figure 1.3.2-2.
Figure 1.3.4-1.
Figure 1.34-2.

Figure 1.3.4-3.
Figure 1.3.4-4.
Figure 1.3.4-5.
Figure 1.3.4-6.
Figure 1.3.4-7.
Figure 1.3.4-8.

Figure 1.3.4-9.

Figure 1.3.4-10.
Figure 1.3.4-11.

Figure 1.3.4-12.
Figure 1.34-13.
- Figure 1.34-14..

Figure 1.3.4-15.
Figure 1.3.4-16.
Figure 1.3.4-17.
Figure 1.3.4-18.
Figure 1.3.4-19.

Figure 1.3.4-20.

Figure 1.3.5-1.
Figure 1.3.5-2.
Figure 1.3.5-3.
Figure 1.3.54.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF FIGURES

Location of Savannah River Site and F Area......c.cccoveecimnnncinniiicnnnnens 1.1-13
MEFFF Site LAYOUL ...ccocvnirerinssssereearesssessisasssassssssasasssssesssansassssssssnsasasassssses 1.1-15
Controlled Area BOUNAATY .........ccccesereeresesssrarmsssnassasssscsnsnsassrsesssssassassansanans 1.1-17
Aqueous POliShing PIOCESS .....c.cccerscsciiinmesssinnsissetssmsssessassasssssiscnsinens 1.1-19
MOX Fuel Fabrication Process . . ..1.1-21
Location of the Savannah RIiVEr Site......cccevveucneccrsscrsonsessnsessiacnnssnsnsinencs 1.3.1-13
Location of MOX Fuel Fabrication Facility in the F Area...................... 1.3.1-15
Towns and Roads Near SRS - veenesreesarsesessasneres 1.3.1-17
Topography in the Vicinity of the MFFF Sxte ............ 1.3.1-19
Map Showing the 50-Mile Radius from the MFFF.................. 1.3.2-29
Map Showing the 5-Mile Radius from the MFFF .......ocoieeeeeccncscsscnsenn. 1.3.2-31
Reglonal Physxograp]uc Provinces of South Carolina.......ccc.ccoeeeerserene. «J.3.4-59
Surface Drainage Map of SRS Showing the Savannah River Swamp
and Gauging StAtiONS.......ceereuesseasssessssssssrsensscsimsssisesssnenassassessassasscasasees 1.3.4-61
Physiography of the SRS Area.......cccecevueeennee 1.3.4-63
Savannah RIVEr Basin c....ccceccreseniescncssnsnnessesarisassesssssassarsassasssarsacasnessanne 1.3.4-65
Topographic Map of F Area and Surrounding Area ........c..c...... ....1.3.4-67
Location of the MFFF int F ATEa .....ccoueeienrinmruesesneccnonsessocssnsncsesaesesnsnan 1.3.4-69
Savannah River Basin Dams Upstream of SRS .....cccocevvccsiiscinnrancniene. 1.34-71
Monthly Range and Mean Water Temperature of Fourmile Branch for
June 1985 Through September 1987 ..1.3.4-73
Comparison of Chronostratigraphic, Lithostratigraphic, and
_Hydrostratigraphic Units in the SRS Region ........ ...1.3.4-75
Geologic Time SCALE ..oumrernerecnnerenessaststainsncrensssnsssssssssasessascssasassssseoens 1.3.4-77
Hydraulic Head Difference Across the Crouch Branch Confining Unit,
July 1990 1.3.4-79
Location of Type and Reference Wells for Hydrostratigraphic Units
I3 L J—— . 1.3.4-81
Hydrogeologic Nomenclature for the SRS Region 1.3.4-83
Location of Aquifer and Confining Systems in the SRS Region............ 1.3.4-85
Potentiometric Surface of the Upper Three Runs/Steed Pond Aquifers,
1998 (water table map) 1.3.4-87
Potentiometric Surface of the Gordon Aquifer ... ....1.3.4-89
Potentiometric Surface of the Crouch Branch Aquifer 1.3.4-91
Potentiometric Surface of the Upper Three Runs Aquifer (water table)
for the General Separations Area ......... ..1.3.4-93
The Location of Industrial and Municipal Groundwater Users
Near SRS ..1.3.4-95
Groundwater Elevations in F Area 1.3.4-97
Relationship of SRS to Regional Geological Provinces and Terranes....1.3.5-53
Piedmont and Carolina Terrane 1.3.5-55
Carolina Terrane... .. 1.3.5-57
Location of Mesozoic Rift Basins Along the Entire Eastern
Continental Margin of North America From the Gulf Coast Through
INOVA SCOA ..cooverrrracrensaserncssessesssssssssressessssassnssnnassassssassssssssssssssonsanssnasasase 1.3.5-59

Revision: 10/31/02
Page: xv



Figure 1.3.5-5.
Figure 1.3.5-6.
Figure 1.3.5-7.
Figure 1.3.5-8.

Figure 1.3.5-9.

Figure 1.3.5-10.
Figure 1.3.5-11.

Figure 1.3.5-12.

Figure 1.3.5-13.
Figure 1.3.5-14.

Figure 1.3.5-15.
Figure 1.3.5-16.
Figure 1.3.5-17.

Figure 1.3.5-18.
Figure 1.3.5-19.
Figure 1.3.5-20.
Figure 1.3.5-21.
Figure 1.3.5-22.
Figure 1.3.5-23.
Figure 1.3.5-24.
Figure 1.3.5-25.
Figure 1.3.5-26.

Figure 1.3.5-27.
Figure 1.3.5-28.

Figure 1.3.5-29.
Figure 1.3.5-30.

Figure 1.3.5-31.

MFFF Construction Authorization Request
Docket No. 070-03098

LIST OF FIGURES (continued)

The Triassic Basins Beneath the Alabama, Florida, Georgia, and

South Carolina Coastal Plains..........cccoccoeoervreemrecereeeeereeneeneeenreeveevennans 1.3.5-61
Structural Configuration of the Atlantic Continental Margin ................. 1.3.5-63
Geologic Map of the Savannah River Site ........ccoecreermeverreerereeernenens 1.3.5-65
Spatial Relationships of Repositional Environments Typical of the

Tertiary Sediments at SRS ... seene 1.3.5-67
Regional Distribution of Carbonate in the Santee/Utley-Dry Branch
SEUENCE.....oveeerieritriicreccst et ssas et rsas et ssesasssnassssessssssesssesessseses 1.3.5-69
Lithologic and Geophysical Signature Typical of the Tertiary Section

of the General Separations Area, Savannah River Site............ccccveueenee... 1.3.5-71
Spatial Relationships of Depositional Environments Typical of the Dry»
Branch and Tinker/Santee (Utley) Sediments at SRS..............cc.ccuuuen..... 1.3.5-73
Carbonate Dissolution in the Tinker/Santee (Utley) Interval Resulting in
Consolidation and Slumping of the Overlying Sediments of the Tobacco

Road and Dry Branch Formations into the Resulting Lows.................... 1.3.5-75
Distribution of Carolina Bays Within the Savannah River Site.............. 1.3.5-77
Diagram Illustrating the Stratigraphic and Lateral Distribution of

Soft Zones Due to Silica Replacement of Carbonate in the GSA........... 1.3.5-79
Regional Physiographic Provinces of South Carolina.................cc.......... 1.3.5-81
Regional Geologic Map of the Southeastern United States..................... 1.3.5-83
Geologic Map of Basement Lithologies Beneath SRS and Vicinity

With Adjacent Piedmont ............c.oomiiiiiineecrneeecrccerneeceessereseesesenas 1.3.5-85
Map of the Basement Surface at SRS ...........oooreereeeeceeereececeennes 1.3.5-87

Free Air Gravity Anomaly Map for SRS and Vicinity (40 km radius)..1.3.5-89

Aeromagnetic Anomaly Map for SRS and Vicinity (40 km radius) ......1.3.5-91
Generalized Geologic Cross-Section of the Dunbarton Basin................ 1.3.5-93
MEFFF Site Exploration Programs ...........cccccevevervecereeenenvesncenersenscscesenns 1.3.5-95
Geotechnical Cross Section 1........ccccccoccuieieeeeveccenneeseeernsseeseesseencsnesnones 1.3.5-97
Geotechnical Cross SECtion 2...........cocereevereerisriereeeenecseesessesresesssssenses 1.3.5-99
Geotechnical Cross Section 3.........coceeeceeeeeeeereeeernerseeeseeersereseesseresseses 1.3.5-101
A Cross-Section Through the Continental Margin and Baltimore

Trough (offshore New JErsey)......cccocevvererrieciereeenreneeseeneeseeeeseesssesenes 1.3.5-103
Crustal Geometry for Offshore South Carolina and North Carolina

Show a Geometry of Thinning Crust ...........ccececerenueecrerseerecreenrsreseennns 1.3.5-105
Seismic Line Coverage (location of seismic reflection data) for the

Savannah RIVET Site ...t eeeeeee e eaees 1.3.5-107
Regional Scale Faults for SRS and Vicinity ......cccccccocereerrenrerennrnennene 1.3.5-109

The Cape Fear Arch Near the North Carolina-South Carolina
.............................. 1.3.5-111
Other Arches in the Region Include the Norfolk Arch Near the North
Carolina-Virginia Border, and the Yamacraw Arch Near the South
Carolina-Georgia Border ...........uiienicnissccenccennnccnesseseae s 1.3.5-113

----------

.........

Revision: 10/31/02
Page: xvi



Figure 1.3.5-32.

LIST OF FIGURES (continued)

Faults That Involve Coastal Plain Sediments That Are Considered
Regionally Significant Based on Their Extent and Amounts of

OFFSEL...errerererereesassnsasonseriossassiseasasssssessanansssnssssssssass 1.3.5-115
Figure 1.3.5-33. Ashley River/Woodstock Faults..........cccceueeuneneee. 1.3.5-117
Figure 1.3.5-34. Location of Sand Blows reeseeseenrensastsenesnesasassssesteseasas 1.3.5-119
Figure 1.3.6-1.  Location of Historical Seismic Events, 1568 — 1993 .1.3.6-49
Figure 1.3.6-2. MMI Intensity Isoseismals for the Charleston Event 1.3.6-51
Figure 1.3.6-3.  Historical Seismic Events. $ Sign with Date are Historically

- MIS-1OCALEQ. ....eeereneraioniessensnsrenesesassssassanassssssnssasssses .1.3.6-53

Figure 1.3.6-4. SRS Short Period Recording Stations ................... ....1.3.6-55
Figure 1.3.6-5. Summary Fault Plane Solutions for Southeastern United States............. 1.3.6-57
Figure 1.3.6-6. Isoseismal Map for the June 1985 Earthquake... ... 323.6-59
Figure 1.3.6-7.  Fault Plane Solution for the June 1985 Earthquake ........cceceumessinnesivnne. 1.3.6-61
Figure 1.3.6-8. Location of Strong Motion AcCelerographs........cccvsecuescueseusecnssemasnnenses 1.3.6-63
Figure 1.3.6-9. Seismic Network for SRS and the Surrounding Region .......c.ccceevevuesees 1.3.6-65
Figure 1.3.6-10. Carolina TEITane.........ccocsseruesusssensnasassasssssasessasesens . 1.3.6-67
Figure 1.3.6-11. Response Spectrum Envelope Developed by URS/Blume (1982).......... 1.3.6-69
Figure 1.3.6-12. Interim Site Spectrum Versus Blume Envelope..... veeeea 1.3.6-71
Figure 1.3.6-13. PC-3 Response Spectra Envelopes.....coeuceeueccesesccsssncnensennses ...1.3.6-73
Figure 1.3.6-14. PC-4 Response Spectra Envelopes ..1.3.6-75
Figure 1.3.6-15. Comparison — PC-3, PC4, Blume, SRS Interim Spectra

(5% DaMPINE) c.c.ceveremereresesesassssscsseseresasssneasassasusns ....1.3.6-77
Figure 1.3.6-16. Combined EPRI and LLNL Soil Surface Hazard Envelope (Probability

of Exceedence vs 5% Damped Spectral Velocity) for Oscillator

Frequencies of 1,2.5, 5, and 10 Hz. fsdf..... . ..1.3.6-79
Figure 1.3.6-17. Example Seismic Cone Penctrometer S-Wave Interpretation

(Solid Lines) Measurement Taken in F Area 1.3.6-81
Figure 1.3.6-18. SRS Recommended G/Gmax » 1.3.6-83
Figure 1.3.6-19. SRS Recommended Damping 1.3.6-85
Figure 1.3.6-20. Revised SRS PC-3 5% Damped Design Response Spectrum......ccccveees 1.3.6-87
Figure 1.3.6-21. Comparison of 0.2g RG 1.60 Spectrum to PC-3and PCH4................cc.. 1.3.6-89
Figure 1.3.6-22.* Design Earthquake for MFFF Systems, Structures, and Equipment.......1.3.6-91
Figure 1.3.6-23.* Comparison of 0.2g Regulatory Guide 1.60 Response Spectra (Horizontal

5% Damping) to Soil Surface UHS at Four Spectral Frequencies.......... 1.3.6-93
Figure 1.3.6-24.* SRS Soil Surface Seismic Hazard Curves. 1.3.6-95
Figure 1.3.7-1. * Preliminary Site Contour Map - 1.3.7-7
Figure 4-1. - * DCS Functional Organizational Structure During Design and

Construction risessesessessssssbsasinesresnsasnnananas onssssssasne 4-11
Figure 4-2.  * Conceptual Organization for Operations 4-13
Figure 54-1. ISA Flow Chart (Safety Assessment) . 54-27
Figure 54-1. ISA Flow Chart (Latter Phase of ISA) (continued) 5.4-29
Figure 6-1. Overview of the Method Validation and Criticality Analysis Process ......... 6-75
Figure 6-2. Overview of the NCSE Process 6-77

‘MFFF Construction Authorization Request
Docket No. 070-03098

Revision: 10/31/02
Page: xvii



Figure 8.5-2.

Figure 9-1.

Figure 9-2.
Figure 9-3.
Figure 94.
Figure 9-5.

MFFF Construction Authorization Request
Docket No. 070-03098

L SR B R UK JEE BN N BEE CBEE B I B SEE I BEE R B *

* % * *

LIST OF FIGURES (continued)

MOX Processing Area - Fire Area/Barrier Conceptual Layout — Level 1

(Elevation 07-07)......coucieeimeniiestississssstsssetescscsssessssasssssssssssssessessessenns 7-43
MOX Processing Area - Fire Area/Barrier Conceptual Layout — Level 2
(EIEVAtion 237 -4”).....c.uuciieirecetrceeseeenenesnesenssetestssesasesassssesesessseesessenes 7-45
MOX Processing Area - Fire Area/Barrier Conceptual Layout — Level 3
(Elevation 40°-10"")......cvceeeieeeirerreereeeesnessessssssessessessscsnesseossessesssssessosssssen 747
Aqueous Polishing Area - Fire Area/Barrier Conceptual Layout — Level 1
(EIEVAtON ~177-6") ..t eceneesiesetsaesteseenssessrssseasesessessssssessasessenes 7-49
Aqueous Polishing Area - Fire Area/Barrier Conceptual Layout — Level 2
(Elevation 07207ttt eesassas e s ne s ba st e nasnes 7-51
nquwuo Puha}‘uus Area - Fire Area/Barrier C“nc*p‘;‘u" I ayout — Level 3
(EIeVation 177-67)..ccceeioeeeeeneececeerreeniieesseesessesssesaessessnesssssssssesssnssesseseas =2.7-53
Aqueous Polishing Area - Fire Area/Barrier Conceptual Layout — Level 4
(Elevation 35°-0")...cccuiveenrerreceseneronennecsesnessesseesesssssseessssssssasssessssssssesssssesane 7-55
Aqueous Polishing Area - Fire Area/Barrier Conceptual Layout — Level 5
(EIEVALION 527-67)....ccueiricrririniiecnsinteseneenensasestssessssessssaseasssssssssasesesssssesens 7-57
Aqueous Polishing Area - Fire Area/Barrier Conceptual Layout —
MiSCEIIANCOUS ......cecevererncineciicsicsiisnrcasseecsssesssssessenssnsassssasssssnsenensesnnsen 7-59
Preaction SPrinkler SYSIEM .......ovmeiiiiceiirereceticetncsseesseesnessesaseseesenennenns 7-61
Wet-Pipe Sprinkler SYStem ......cccvinimiecccctinetnctsceenesne et receneesessanas 7-63
Deluge Sprinkler SyStem.........coureuiimiinccectsticrecseeecsneetseseseeesnsneneans 7-65
Carbon Dioxide Systems — Deleted.............ooimieeernierrerneeeeneeeseeeeeenne 7-67
Carbon Dioxide Systems — Portable CO, System for Glovebox................... 7-69
Clean AZent SYSIEIN ......cevermrerreereeennreriiesesneseesissassnesassstsssestssessennensenssnesasens 7-11
StandpPipe SYSIEM o.....eceiriicrineiitinnete st ettt et sc st e s esesaesaraesnesanessnes 7-73
Deleted (Combined with Figure 7-1) ........cccocecioineincncncenineneeinceeseeasaennnnns 7-75
Deleted (Combined with Figure 7-2) ......couieeeniervirccninenncninvencrscrsnsensscsanen 7-77
Deleted (Combined with Figure 7-3) ......cccceveeercrnnrecrnsecrcncereereenssnsessnansnens 7-79
Deleted (Combined with Figure 7-4) ........coooceiiinincccceeerereceseccnseereensanns 7-81
Deleted (Combined with Figure 7-5) ......c.cccoioinennieceneiiiierncecceeennecnseennenns 7-83
Deleted (Combined with Figure 7-6) ........cccoeveerccrinancennee 7-85
Deleted (Combined with Figure 7-7) ......cccuievivcersirerissroncsisenosescseseneesanens 7-87
Deleted (Combined with Figure 7-8) ........coccouieiveninsiniceccncitircneeernnececene 7-89
MFFF Fire Protection Yard Loop Conceptual Layout...............cccceeecnnnennen. 7-91
Dry Pipe Sprinkler SYStEmS .......cc.cremieeeriririrecrieisisnenceseetesenesesseesesesasensnsanes 7-93
Flammability Limits Hp-Air v Argon Concentration ...........cocceuceeesercecernene 8-67

Oxidative reacticn scheme of TBP degradation in contact with nitric acid..8-69

MFFF - Radiation Zones, MOX Processing Area — Level 1

(Elevation 07-0"")......ccccieeireircsscnncnersnsinsesasesasesssssesssassssssssesessssssnsssssesaens 9-49
MFFF - Radiation Zones, MOX Processing Area — Miscellaneous Plans ...9-51
Radiation Zones, MOX Processing Area — Level 2 (Elevation 23°- 47).......9-53
Radiation Zones, MOX Processing Area — Level 3 (Elevation 46’- 107).....9-55
Radiation Zones, Aqueous Polishing Area — Level 1 (Elevation 17°-6”).....9-57

Revision: 10/31/02
Page: xviii



LIST OF FIGURES (continued)

Figure 9-6. * Radiation Zones, Aqueous Polishing Area — Level 2 (Elevation 5’-10")....9-59
" Figure 9-7. * Radiation Zones, Aqueous Polishing Area - Level 3 (Elevation 17°-6").....9-61
Figure 9-8. * Radiation Zones, Aqueous Polishing Area — Level 4 (Elevation 35°-0”).....9-63
Figure 9-9. * Radiation Zones, Aqueous Polishing Area — Level 5 (Elevation 52°-6") ..... 9-65
Figure 9-10. MELOX/MFFF Photon Spectra Comparison 9-67
Figure 9-11. MELOX/MFFF Neutron Spectra COMPAariSOn.......ccceeeseemsssscssssrsnersssacssasssens 9-69
Figure 10-1. * Aqueous Polishing Waste Streams.........ccoeceseurensce 10-21
Figure 11.1-1. % Site PlaN.....cucuuceeisriesesssenssensecnsssssssssestsensssssatsasssssssssssssssssstoscaseisssanssnsess 11.1-35
Figure 11.1-2. ¥ MFFF — BMP — LeVE] 1 coucueicncnnniictnennnetesnsetssssnesssnsnscnssanssssaneenees 11.1-37
Figure 11.1-3. % MFFF — BMP — LeVe] 2 ....ucmiiuennimnmcssssneststsnsessssssassnscsscsnsnasennenies 11.1-39
Figure 11.1-4.* MFFF = BMP — LevVel 3ttt isssssscnnsnancs 11.141
Figure 11.1-5.* MFFF - BMP — Section A-ALine 710 12 cu.rericiecnsenscneccnncinninnesd xr11.143
Figure 11.1-6. * MFFF - BMP - Section A-A Line 1t0 7 .. 11.145
Figure 11.1-7. * MFFF - BMP — Section B-B Line 710 12 ... mmcimeienciecnccnsciinsnnnees 11.147
Figure 11.1-8. ¥ MFFF - BMP — Section B-B Line 1 t0 7 cuuueiicueisiecencescsinsinssnacnnne 11.1-49
Figure 11.1-9. * MFFF - BMP - Section C-C Lin€ 710 12..u.murieecemerrcnssesscnsennnsieennnes 11.1-51
Figure 11.1-10. * MFFF - BMP ~ Section C-C Line 110 7 ..uccuecrsessciimmsiscsnscesecssenenens 11.1-53
Figure 11.1-11. * MFFF - BMP - Section D-D LineMto W ........ .11.1-55
Figure 11.1-12. * MFFF - BMP - Section D-D Line G to M................. 11.1-57
Figure 11.1-13. * MFFF - BMP - Section E-E Line Mto W 11.1-59
Figure 11.1-14. * MFFF - BMP - Section E-E LineGto M 11.1-61
Figure 11.1-15. * MFFF - BMP - Section F-F Line M to W 11.1-63
Figure 11.1-16. * MFFF - BMP - Section F-F LineGtoM 11.1-65
Figure 11.1-17. * MFFF - BMP - Misc Plans and Sections 11.1-67
Figure 11.1-18. * MFFF - BMP - Misc Plans and Sections 11.1-69
Figure 11.1-19. * MFFF - BAP - Level 1 11.1-71
Figure 11.1-20. * MFFF - BAP —Level 2......ccoouvueeennneens 11.1-73
Figure 11.1-21. * MFFF - BAP — LEVEl 3..uiniieirnrississrisccenssissnassnsensssnssn st ssssnese 11.1-75
Figure 11.1-22. * MFFF - BAP ~ Level 4 11.1-77
Figure 11.1-23. * MFFF - BAP —Level 5 11.1-79
Figure 11.1-24. * MFFF - BAP —Section A-A 11.1-81
Figure 11.1-25. * MFFF - BAP —Section B-B 11.1-83
Figure 11.1-26. * MFFF - BAP —Section C-C 11.1-85
Figure 11.1-27. ¥ MFFF - BAP -Section D-D 11.1-87
" Figure 11.1-28. * MFFF - BAP —Section E-E 11.1-89
Figure 11.1-29. * MFFF - BAP —Section F-F 11.1-91
Figure 11.1-30. * MFFF - BAP -Section G-G 11.1-93
Figure 11.1-31. * MFFF - BAP —Section H-Huuuuouvivoenrinnrccnmccnscncnsincineensennnnee 11.1-95
Figure 11.1-32. * MFFF - BAP —Section K-K 11.1-97
Figure 11.1-33. * MFFF - BAP —Section L-L 11.1-99
Figure 11.1-34. ¥ MFFF - BAP —Section M-M c..cuimiminieinsiceeenscnsensinsiniinsinneenenne 11.1-101
Figure 11.1-35. * MFFF - BSR — Misc Plans and Sections 11.1-103
Figure 11.1-36. * MFFF - BRP — Misc Plans and SeCHONS ......c..ccussemueemmssensussninaseenasss 11.1-105
Figure 11.1-37. * MFFF - BEG — Misc Plans and SECONS ..........ccoecemesesmsseimsssrrasiaseasss 11.1-107

MEFFF Construction Authorization Request
Docket No. 070-03098

Revision: 10/31/02
Page: xix



LIST OF FIGURES (continued)

Figure 11.1-38. * MFFF — Process Chilled Water — Conceptual Layout ...................c....... 11.1-109
Figure 11.1-39. * MFFF - HVAC Chilled Water — Conceptual Layout...........ccccoceeuun... 11.1-111
Figure 11.1-40. * Gas Storage Area (UGS) ~ Conceptual Layout..........c.ccocoeeeereeccrernnene 11.1-113
Figure 11.1-41. * General Arrangement —~Administration Building (BAD) — First

Floor — Conceptual Layout............ccccoeeeerencrereerereeenseressessessnssensssesesnens 11.1-115
Figure 11.1-42. * General Arrangement — Administration Building (BAD) — Second

Floor — Conceptual Layou..........ccccccceceeeceecenrarencecrmcesceseesessessssesssns 11.1-117
Figure 11.1-43. * General Armrangement — Technical Support Building (BTS) — First

Floor — Conceptual LAYOUL..........ccccerreeercecruerrresanrencsresrarssassesssnsesansanes 11.1-119
Figure 11.1-44. * Genceral Amrangement — Technical Support Building (BTS) — Second

Floor — Conceptual LayouL...........ccceeceeeeceererecsscocrasensssenssssssssessaessenenesd 41.1-121
Figure 11.1-45. * General Arrangement — Secured Warehouse (BSW) — Conceptual

LaYOUL......ocecerereceerceeesesnenreeeassaeseessessssesssnasssessesessssssasessessonssnenees 11.1-123
Figure 11.1-46. * General Arrangement — Receiving Warehouse (BRW) — Conceptual

LAYOUL......oeeeretrceeeeeeececsece st aseeeseeesesse e sesas e e sesaenesnenennene 11.1-125
Figure 11.1-47. * General Arrangement — Standby Generator (BSG) — Conceptual

LaYOUL....ccucieeiieiecnrsccrncncnsacsreasnenssesssssesessesessaseseses 11.1-127
Figure 11.2-1.  MOX Process DIagram .........c.ceecveeeeesresceecassssaraessssnsssssesssessessssssssasssseses 11.249
Figure 11.2-2.  First Part of the Production Line — Detailed Diagram...........ccccceceeueueneen. 11.2-51
Figure 11.2-3.* Second Part of the Production Line — Detailed Diagram.......................... 11.2-53
Figure 11.2-4.* UO; Drum Emptying Unit..........c.ooeeeeveremeoieenerrsereetereessseensseneseseesesesen 11.2-55
Figure 11.2-5. Composition 0f @ Cask .......c.ccceureeeeerercinrrnrrerereenseriesesesesssesnessseseseesssesens 11.2-59
Figure 11.2-6.  PuO; Buffer Storage Unit........c.ccoceoeeeeeereeerceneeeenererneereesesnsassssssssesssenns 11.2-61
Figure 11.2-7.  PuO; Can Receiving and Emptying Unit .........cccceeveveeeereecrecnesesnerecnnenes 11.2-65
Figure 11.2-8.  Primary Dosing URit ........ccccoermrercreeeurcrescsescresesessecsesmsssmsssmsnssssesesasenssnne 11.2-69
Figure 11.2-9.* Primary Blend Ball Milling Unit........ccccceerreeenureninereeenrrcenseesesresasnesnns 11.2-73
Figure 11.2-10. Final DOSing Unit........ovomieeuicntiecinnctcetencnrctenesssecsssscssssescssensessssnssens 11.2-77
Figure 11.2-11. Homogenization and Pelletizing Unit .........c.cccocveevererercrereeerreseereseesennes 11.2-81
Figure 11.2-12. Scrap Processing URit .........c.coceeeecieerecceneercarasesecsssessssssnsssssessnsnsssenss 11.2-85
Figure 11.2-13. Powder Auxiliary Unit .........ccecoureeniemicinrrnencsenecrecsancscsessssseessnssesssenes 11.2-89
Figure 11.2-14. Jar Storage and Handling Unit (Top View)......cccccorerenenccnreccnnecrrecnenens 11.2-93
Figure 11.2-15. Jar Storage and Handling Unit (Side View)......cccccooverreenerenreeceeeecennnce. 11.2-95
Figure 11.2-16.* Green Pellet Storage Unit............. reestssssessestene s n et bantanseasenensanas 11.2-99
Figure 11.2-17.*% Sintering Unit — TOP VIEW ....ccueourreeerericerreceerteteecrneesensasassssnsesessenennes 11.2-103
Figure 11.2-18.* Sintering Unit — SECHOM .......cocvueerrnsecererisasueseressscrssnssscansosasasssssasssaesenes 11.2-105
Figure 11.2-19.* Grinding Unit — Supply GIOVEDOX .......cccocvevereeeruecccrnererscerraseeresnenanss 11.2-107
Figure 11.2-20.* Grinding Unit — Grinding and Laser Cleaning Gloveboxes................... 11.2-111
Figure 11.2-21. Grinding Unit — Basket Filling Glovebox .........ccccoeentrenercerencenncerereenen 11.2-115
Figure 11.2-22.* Pellet Inspection and Sorting Unit — Sorting Glovebox ...........cccucueun... 11.2-121
Figure 11.2-23.* Pellet Inspection and Sorting Unit — Basket Loading Glovebox............ 11.2-125
Figure 11.2-24.* Quality Control and Manual Sorting Unit - Handling and Re-sorting

GIOVEDOX ....ooouinteniniretcertnarsecsentsassesesas st asseasassasssncssssnsesasasssennas .11.2-129

Figure 11.2-25.* Quality Control and Manual Sorting Unit - Quality Control Glovebox.11.2-131

MFFF Construction Authorization Request Revision: 10/31/02
Docket No. 070-03098 Page: xx



Figure 11.2-26.*

LIST OF FIGURES (continued)

Scrap Box Loading Unit

.......................................

Figure 11.2-27.* Pellet Repackaging Unit.......coecoeeeeueeeessnsscescnsiancnnians

Figure 11.2-28. Pellet Handling System

Figure 11.2-29. Rod Cladding and Decontarnination Units — General Amrangement......
Figure 11.2-30.* Rod Cladding and Decontamination Unit - Rod Handling Glovebox..
Figure 11.2-31.* Rod Cladding and Decontamination Unit — Stack Preparation

Glovebox and Tube Filling Glovebox.

Figure 11.2-32. Rod Cladding and Decontamination Unit - Clcamng Glovebox and

Pluggm g Glovebox........

..... AMann

Figure 11.2-33. Rod Cladding and Decontamination Unit — Welding F““’"““‘

Figure 11.2-34. Rod Cladding and Decontamination Unit — Decontaxmnanon Unit .
Figure 11.2-35.* Rod Cladding and Decontamination Unit — Repair Unit

.......................

Figure 11.2-36.* Rod Cladding and Decontamination Unit - Tube Introduction Unit.....

Figure 11.2-37.* Rod Storage Unit (Section). .

--------

Figure 11.2-38. Rod Storage Unit (Top View)

* Figure 11.2-39. Helium Leak Test Unit
Figure 11.2-40. X-Ray Inspection Unit

Figure 11.2-41. Rod Scanning Unit

Figure 11.2-42. - Rod Inspection and Sorting Unit

.......

Figure 11.2-43.* Rod Decladding Unit
Figure 11.2-44 * Assembly Mockup Loading Unit

Figure 11.2-45. Assembling Mounting Unit

eoe

........

Figure 11.2-46. Assembly Dry Cleaning Unit

Figure 11.2-47. Assembly Dimensional Inspection Unit..

Figure 11.2-48. - Assembly Final Inspection Unit

--------

-------

Figure 11.2-49.* Assembly Handling and Storage Unit

Figure 11.2-50.* Assembly Packing Unit...

------

Figure 11.2-51.* Assembly Packing Unit - SST Loading Operatxons

Figure 11.2-52.* Filter Dismantling Unit

Figure 11.2-53.% Maintenance & Mechanical Dismantling Unit

Figure 11.2-54.* Waste Storage Unit

Figure 11.2-55.* Waste Counting Unit

Figure 11.3-1. * AP Process Overview
Figure 11.3-2. * General Flow Diagram

Figure 11.3-3. * Schematic of the Decanning Unit..

Figure 11.3-4. * Schematic of the Milling Unit

Figure 11.3-5. * Schematic of the Recanning Unit

Figure 11.3-6. * Schematic of the Dissolution Unit..

Figure 11.3-7. * Drawing of the Electrolyzer

------

Figure 11.3-8 . * Schematic of the Dechlorination and Dissolution Unit

Figure 11.3-9. * Purification Cycle Unit

..........................

Figure 11.3-10. * Pulsed Column ...
Figure 11.3-11. * Solvent Recovery Cyclc

- MFFF Construction Authorization Request
Docket No. 070-03098

Revision:

11.2-135

.11.2-139
..11.2-143

11.2-145
.11.2-147

...11.2-149

..11.2-151
..11.2-155

11.2-157
11.2-159
11.2-163
11.2-165
11.2-167
11.2-171
11.2-175
11.2-179

.11.2-183

11.2-187
11.2-191
11.2-195
11.2-199
11.2-203
11.2-205
11.2-213
11.2-219

..11.2-223

11.2-227
11.2-231

...11.2-235
...11.2-239

11.3-109

.11.3-111

11.3-113

.11.3-115

11.3-117
11.3-119

..11.3-123

11.3-125
11.3-129

..11.3-133

11.3-135

10/31/02

Page: xxi



Figure 11.3-12.
Figure 11.3-13.
Figure 11.3-14.
Figure 11.3-15.
Figure 11.3-16.
Figure 11.3-17.
Figure 11.3-18.
Figure 11.3-19.
Figure 11.3-20.

LIST OF FIGURES (continued)

* MIXEI-SEUUET ..ot teesaesseses s saseassansesessssnsssesnesassens 11.3-139
* Oxalic Precipitation Uniit...........ccouiiiecerieierrenrierrsneseeeneensesesessssescssesessas 11.3-141
¥ PIECIPILALOT ....eceeeceecneccnccenescs st erecesetessssesaesasessasssssenesnesassasnans 11.3-145
* ROtAtNG FIILET ..ottt eae e s et en e nee 11.3-147
¥ FUMACE ...ttt sssseassessesasasssessensasssensss e sensens 11.3-149
* Homogenization Uit .........ccciieiicecineereeieeencscsnennesesnsesrensaessesassnseseas 11.3-135
* Separating HOPPET ...ttt esanaees 11.3-155
¥ Canning Uit ......eoeeeimiiceceeceicecterecneecstesassesssanssesessesesssesesaesessesenns 11.3-157
* Oxalic Mother Liquor Recovery Unit .........c.coeeeeereeeeeeeeeseeseenernenenenens 11.3-159

Figure 11.3-21. * EVAPOTaLOT ....covveiveieireiiiis e erereseccstreesssesesssssessssssssasasssessesssssnsssessssnes 11.3-163
Figure 11.3-22. * Acid ReCOVEry Unilt.........cooicioieeiecirrreereceereenseessesseesessnssesneensensesssenens 41.3-165
Figure 11.3-23. * Off-gas Treatment Uit .........cccoeeincvenieniercrennneensneseseesseneseesessessssesaees 11.3-169
Figure 11.3-24. * Liquid Waste Reception Unit - High Alpha Wastes ........c.ccccecuervemrnenee 11.3-173
Figure 11.3-25. * Liquid Waste Reception Unit - Low Level Wastes.........ccccccecverueeeernnees 11.3-175
Figure 11.3-26. * Liquid Waste Reception Unit — Stripped Uranium Wastes.................... 11.3-177
Figure 11.3-27. * Uranium Dissolution Unit ..........c.cooceoeioirncrceineeeeeeneeeceseeeeraesssnesnens 11.3-179
Figure 11.4-1.  Example of MP Confinement..............ccoeeerecrecmnvenrieesescernrensesersennes 11.4-43
Figure 11.4-2. Example of AP Confinement ...........c.ocuiveereenrecciercenersenesseseeeeseessensnes 11.4-45
Figure 11.4-3. * MFFF — BMP Confinement Zones — Level L........cccovereernecerececcnnnnene 11.4-47
Figure 11.4-4. * MFFF — BMP Confinement Zones — Level 2.........cccooeeeenevcereeecescrennns 11.4-49
Figure 11.4-5. * MFFF — BMP Confinement Zones — Level 3.........coooieoeencvcncneeennns 11.4-51
Figure 11.4-6. * MFFF — BAP Confinement Zones — Level 1 .........cccooeceeeeiveecencnneenenens 11.4-53
Figure 11.4-7. * MFFF — BAP Confinement Zones — Level 2 ...........c.occvvvnnunenenee 11.4-55
Figure 11.4-8. * MFFF — BAP Confinement Zones — Level 3 .........occoiininencnccecnennenene 11.4-57
Figure 11.4-9. * MFFF - BAP Confinement Zones —Level 4 .........vceeennrecncccercneenan. 11.4-59
Figure 11.4-10. * MFFF — BAP Confinement Zones — Level 5.........ccooieenccccnennnennonens 11.4-61

Figure 11.4-11

. * Schematic Flow Diagram, HVAC Systems, MOX Processing and
Aqueous Polishing Buildings .........cccoeeeiririecincenrericerensecssccrncecsnesnenes 11.4-63

Figure 11.4-12. * Schematic Flow Diagram, HVAC Systems — Emergency and Standby

Diesel, Shipping and Receiving, Safe Haven, Emergency Control

Room and Reagent Processing Bldg. HVAC Systems........c..cccceeeeevenenn 11.4-65
Figure 11.4-13. Typical Glovebox HVAC Schematic Diagram........... . 11.4-67
Figure 11.4-14. Example of Fire and Confinement Areas.............cccoeeerererccscsncneacasocarsones 11.4-69
Figure 11.4-15. * MFFF — BMP Confinement Zones — Misc. Plans and Sections............... 11.4-71
Figure 11.5-1. * Simplified Diagram of AC Power Supply.......cccceccerereereeenrereecrasesnescrennne 11.5-21
Figure 11.6-1.  General Configuration of Control SYstem........c.ceccecvereeeeeeacrccecrseesneccenes 11.6-21
Figure 11.6-2. * Configuration of Safety Controller............ceerirmrnviinccinencncenen, 11.6-23
Figure 11.6-3.  Network Configuration....... reestesseneteanesenessneaesesnsrnsnnsassesatnan 11.6-25
Figure 11.9-1. * HVAC Chilled Water System Sheet 1 .......ccoceerocrecrmecnrrcerencrrencssscenas 11.9-69
Figure 11.9-1. * HVAC Chilled Water System Sheet 3 .........ccocvviicvrnircmsmcrnnecrescrnscsans 11.9-73
Figure 11.9-2. * Process Chilled Water System Sheet 1..... vrereeasnssennsnsnens 11.9-75
Figure 11.9-2. * Process Chilled Water System Sheet 2.........ocvmemicuromcvnincrnccnernencees 11.9-77
Figure 11.9-3. * Demineralized Water System.........oooooeeiicnieccninieisentrcenceeccenecene 11.9-79

MFFF Construction Authorization Request
Docket No. 070-03098

Revision: 10/31/02
Page: xxii



LIST OF FIGURES (continued)

Figure 11.9-4.  Process Hot Water System .........ceceevcveessiueninnennes

Docket No. 070-03098

............... 11.9-81
Figure 11.9-5. * Process Steam and Process Condensate Systems.... ...... 11.9-83
Figure 11.9-6. * Plant Water SYSteIn ....c.ccccoemnureeecssssssnncssccsimsesnresnansnsessaens reseseessnensnsssrnsanns 11.9-85
Figure 11.9-7. * Emergency Diesel Generator Fuel Oil System........covmecmemcnvicrcnnencinencene. 11.9-87
Figure 11.9-8. * Standby Diesel Generator Fuel Oil System................ 11.9-89
Figure 11.9-9. * Service Air System Sheet 1.....ccnineinicineinnniseniiecinsisecnesncne 11.9-91
Figure 11.9-9. * Service Air System Sheet 3.....cocoevereenneccinnnsisisniiniiresissnesessassssenss 11.9-95
Figure 11.9-10. * Instrument Air System Sheet 1 ...11.9-97
Figure 11.9-10. * Instrument Air System Sheet 3 ..11.9-101
Figure 11.9-11. * Breathing Air SYSIEM c.ciuevcreerioniescscsisesesenusnssnscnsmsninessssssnsenssessssasonsas 11.9-103
Figure 11.9-12. Radiation Monitoring Vacuum Systcm »11.9-105
Figure 11.9-13. * Nitrogen System ..11.9-107
Figure 11.9-14. Argon/Hydrogen System ..11.9-109
Figure 11.9-15. * Helium SYStEm ....cueeerecisscssnscccsnsessiasacsisesensnens ..11.9-111
Figure 11.9-16. * OXygen SYSIEM......ccceveeerrcreesssusssssesseseressasinsussensasanss ...11.9-113
Figure 11.9-17. * Nitric ACid SYSIEM c..cvrurerrecersencarcsnserscicrincnsacasonns ...11.9-115
Figure 11.9-18. * Silver Nitrate System.... ..11.9-121
Figure 11.9-19. * Tributyl Phosphate System................... veeeneessesassanestsnsansssssensestesens 11.9-123
Figure 11.9-20. * Hydroxylamine Nitrate SyStem.......coccvcvcuerncrinnccrseressssessssenensssansnnecsnnse 11.9-125
Figure 11.9-21. * Sodium Hydroxide SYStem.......coeueserersssssorsnssesseesscrssesesmsssssssssersessesasasnees 11.9-127
Figure 11.9-22. * Oxalic Acid System 11.9-129
Figure 11.9-23. * Diluent SYStem .......cccccoesemscecsesnseassensnsssnnasnsnsassssssenes .11.9-131
Figure 11.9-24. * Sodium Carbonate SySterm .........cccoeessserscmnerserensaseeseasens 11.9-133
'Figure 11.9-25. * Hydrogen Peroxide System.......cccoceurenicnsesesnserennnees ..11.9-135
Figure 11.9-26. * Hydrazine System eveeereneneanes ...11.9-137
Figure 11.9-27. * Manganese Nitrate System.......cccoceevcsccrersernacuencasnen ...11.9-139
Figure 11.9-28. * Decontamination SYStem.......ceccieurecsrnsunerneressunsssessssssissssnossssensasssasases 11.9-141
Figure 11.9-29. * Nitrogen Oxide System 11.9-143
Figure 11.9-30. * Aluminum Nitrate System........ 11.9-145
Figure 11.9-31. * Zirconium Nitrate System 11.9-147
- Figure 11.9-32. * Methane-Argon (P-10) System ...11.9-149
Figure 11.9-33. * 6N Nitric Acid Preparation and Distribution in Aqueous Polxshmg
Building 11.9-151
Figure 11.11-1. Laboratory System Environment 11.11-39
Figure 11.11-2. * Links Between the Laboratory and the Other Units of the MZFFF ......... 11.1141
* Asterisk indicates a change to the original figure or the addition of a new figure.
MFFF Construction Authorization Request Revision: 10/31/02

Page: xxiii



LIST OF APPENDIX TABLES

Table 5A-1. Unmitigated Event Description - EXxample............c.cuocvueceeremeereeeeereensnnnnes 5A-3
Table 5A-2. Unmitigated Events, Aqueous Polishing.............cccoeveeeeemeeeeereeerereeeennnn. 5A4
Table 5A-3. Unmitigated Events, Receiving Workshop .............cvueeeeeeecccmecenecreennnn.. 5A-25
Table SA4. Unmitigated Events, Powder Workshop ............c.coeuvuimeeeecneeceeeereeennene 5A-34
Table 5A-5. Unmitigated Events, Pellet Workshop ..........coucueeuieeneenceeceeeeceereeennne S5A-37
Table 5A-6. Unmitigated Events, Cladding and Rod Control Workshop....................... 5A-44
Table S5A-7. Unmitigated Events, Assembly Workshop ...........c.ceceouveeueeeoeeeneeeeennnnn.. 5A-50
Table SA-8. Unmitigated Events, Waste Handling ..............cooevvereveneeceeseeeeennene 5A-57
Table 5A-9. Unmitigated Events, Miscellaneous Areas.............ecvueueeecceneeemeeeenenssnnns 5A-62
Table 5A-10.  Unmitigated Events, Support Facilities Outside MFFF............................. SA-67
Table 5A-11.  Unmitigated Events, HVAC SYSIEMS .......ccovveirecememececessssessssssesssssossenn 5A-72
Table 5A-12.  Unmitigated Events, GIOVEDOXES ..........cououemeeemeeeeeeeereeereenere e 2., SA-81
Table 5A-13.  Unmitigated Events, Facility Wide ..........c.ocevveeeeeemereeeeeeeeeesene e eessenenes 5A-92
Table 5A-14.  Unmitigated Events, General Hazard.............c.ccevveeueuememreeeeeesresesereennnn 5A-99
MFFF Construction Authorization Request Revision: 10/31/02

Docket No. 070-03098 Page: xxiv



LIST OF ACRONYMS AND ABBREVIATIONS

1] micro

pm micrometer

°C degrees Celsius

°F " degrees Fahrenheit

A ampere :
AASHTO American Association of State Highway and Transportation Officials
ac acre

AC alternating current -

ACI American Concrete Institute

ACL access control list

ADCOH Appalachian Ultadeep Core Hole =
AEGL Acute Exposure Guideline Level

AFS Alternate Feedstock :

AHJ Authority Having Jurisdiction

AIHA American Industrial Hygiene Association
AISC American Institute of Steel Construction
ALARA as low as reasonably achievable

ALl annual limit on intake

ALOHA Areal Locations of Hazardous Atmospheres
A-MIMAS advanced micronized master blend

ANS American Nuclear Society

ANSI American National Standards Institute

AP aqueous polishing

API American Petroleum Institute

APSF Actinide Packaging and Storage Facility
ARF airborne release fraction

ARM area radiation monitor

ARR airborne release rate

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society

BA Bachelor of Arts degree

BAQ Bureau of Air Quality

BET Bruanuer, Emmet, and Teller

BN Belgonucleaire

BR breathing rate

BS Bachelor of Science degree

Btu British thermal unit

CAAS criticality accident alarm system

CAM continuous air monitor :

CAR Construction Authorization Request

cc cubic centimeter
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

CDE committed dose equivalent

CEC cation exchange capacity

CECP Construction Emissions Control Plan

CEDE committed effective dose equivalent

cfm cubic feet per minute

CFR Code of Federal Regulations

cfs cubic feet per second

CGA Compressed Gas Association

CIF Consolidated Incineration Facility

cm centimeter

C}vg conf; gurat?on management

cm cubic centimeter il
CNSI Chem Nuclear Systems, Incorporated
COCORP Consortium for Continental Reflection Profiling
COE U.S. Amy Corps of Engineers

CPS chemical process safety

CPT cone penetrometer test

CPU central processing unit

CRT cathode ray tube

Cs conventional seismic

CSAS Criticality Safety Analysis Sequence

CTF Chemical Transfer Facility

DAC derived air concentration

DBE design basis earthquake

DBP dibutyl phosphate

DC direct current

DCF dose conversion factor

DCP Design Change Package

DCS Duke Cogema Stone & Webster, LLC

DDE deep dose equivalent

DDT deflagration to detonation transition

DE dose equivalent

DEAR Department of Energy Acquisition Regulation
DER dose equivalent rate

DETF Dilute Effluent Treatment Facility

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DOE-SR U.S. Department of Energy Savannah River Operations Office
DOP dioctyl phthalate

DPSG Duke Project Services Group, Inc

DR damage ratio

DRB Deep Rock Borings study

DUO, depleted uranium oxide

DWPF Defense Waste Processing Facility
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EDST

GSA
GSAR
GSG

ha

HAN
HAZOP
HEC-HMS
HEPA -
HFE

HIS
HLW
HP
HPLC

hr

HVAC
Hz

1&C
/O

MFFEF Construction Authorization Request
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

effluent concentration

Engineering Change Request

Electronic Data Management System
Eastern Daylight Savings Time
Environmental Impact Statement

external man-made hazard

Emergency Operations Center

U.S. Environmental Protection Agency
Electric Power Research Institute

Energy Research and Development Administration
Emergency Response Planning Guidelines
Environment, Safety, and Health o
Effluent Treatment Facility .
flame acceleration

finite element model

failure modes and effect analysis

Fire Hazard Analysis

final isotopic composition

Factory Mutual

foreign ownership, control, or influence
feet per minute

foot

gram ,

acceleration due to gravity

gallon

gallons per minute

General Separations Area

Generic Safety Analysis Report
geological, seismological, geotechnical
hectare

hydroxylamine nitrate

hazards and operability study

Hydrologic Engineering Center — Hydrologic Modeling System
high-efficiency particulate air

human factors engineering

Human-system interface

high-level waste

Health Physics

high performance liquid chromatography
hour

heating, ventilation, and air conditioning
hertz

instrumentation and control

input/output
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

IAEA International Atomic Energy Agency

ICBO International Conference of Building Officials

ICP-MS inductive coupled plasma — mass spectroscopy

D identification

IDLH Immediately Dangerous to Life and Health

IEEE Institute of Electrical and Electronic Engineers

in inch

INES International Nuclear Event Scale

IROFS items relied on for safety

ISA Integrated Safety Analysis

IT/SF Interim Treatment/Storage Facility

ITP In-Tank Precipitation Facility e

ka kilo annum or thousands of years

kg kilogram

kip kilopound

km kilometer

kV kilovolt

L liter

Ib pound

LDE Lens of the Eye Dose Equivalent

LETF Liquid Effluent Treatment Facility

LFL lower flammable limit

LLC Limited Liability Company

LLNL Lawrence Livermore National Laboratory

LLW low-level waste

LOC level of severity or concemn

LPF leak path factor

LWR light water reactor

m meter

M molar

M&O Maintenance and Operations

m’ cubic meter

Ma mega annum or millions of years

MACCS2 MELCOR Accident Consequence Code System for the Calculation of the
Health and Economic Consequences of Accidental Atmospheric Radiological
Releases

MAR material at risk

mb body wave magnitude

mbar millibar

MBP monobutyl phosphate

MC&A Material Control and Accounting

MCC motor control center

MCNP Monte Carlo N-Particle

MD duration magnitude
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meq
MeV
MFFF
MFFP
mg
mgd

mi
MIMAS
min

MJ

mim
MMI
MMIS
MOI
MOX
MP
mph
MPQAP
MPSSZ
mrem
MSA
MSDS
msl
MtHM
MVA
MW
Mw

N
NAC/AEGL
nCi
NCSE
NEHRP
NESHAPS
NFPA
ng
NNSA
NOAA
NOI
NOx
NPDES
NPH
NRC
oM
OML

MFFF Construction Authorization Request
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

milliequivalent

million electron volts

Mixed Oxide Fuel Fabrication Facility
MOX Fresh Fuel Package

milligram

million gallons per day

mile )

micronized master blend

minute

" megajoule

millimeter

Modified Mercalli ws
Manufacturing Management Information System
maximally exposed offsite individual

mixed oxide

MOX processing

miles per hour

MOX Project Quality Assurance Plan

Middleton Place-Summerville Seismic Zone

millirem

Metropolitan Statistical Area

Material Safety Data Sheet

mean sea level :

metric tons of heavy metal

megavolt-ampere -

megawatt

moment magnitude

normal (unit of chemical concentration)

National Advisory Committee for Acute Exposure Guidelines
nanocurie

Nuclear Criticality Safety Evaluation

National Earthquake Hazards Reduction Program
National Emission Standards for Hazardous Air Pollutants
National Fire Protection Association

nanogram ‘

National Nuclear Security Administration

National Oceanic and Atmospheric Administration
Notice of Intent

nitrous fumes

National Pollutant Discharge Elimination System

natural phenomena hazard
U.S. Nuclear Regulatory Commission

oxygen-to-metal
oxalic mother liquors
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

OSsC Operations Support Center

OSHA Occupational Safety and Health Administration
Pa Pascal

PA Protected Area

PC performance category

pCi picocurie

PCM personnel contamination monitor

PDCF Pit Disassembly and Conversion Facility
PEL permissible exposure level

PEP personnel and equipment protection

PFHA Preliminary Fire Hazard Analysis

PGA peak ground acceleration =
PHA Probabilistic Hazards Assessment

PIDAS perimeter intrusion detection and surveillance
PIP Plutonium Immobilization Plant

PLC programmable logic controller

PMF probable maximum flood

PMI Positive Material Identification

PMP probable maximum precipitation

ppb parts per billion

Ppm parts per million

psf pounds per square foot

PSHA Probabilistic Seismic Hazard Assessment

psi pounds per square inch

psia pounds per square inch, absolute

psig pounds per square inch, gage

PSSC principal systems, structures, and components
PSUP Power Services Utilization Permit

Pu0O, plutonium oxide

QA quality assurance

QL quality level

RAB Restricted Area boundary

rad radiation absorbed dose

RAIC raffinates isotopic composition

RBOF Receiving Basin for Offsite Fuels

RCRA Resource Conservation and Recovery Act
rem roentgen equivalent, man

RF respirable fraction

RIC radiological isotopic composition

ROD Record of Decision

RTF Replacement Tritium Facility

RVT Random Vibration Theory

RWP Radiation Work Permit

S&W Stone & Webster, Inc.
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

SA . Safety Assessment of the Design Basis

SAF soil amplification function

SAR Safcty Analysis Report

SC seismic category

SCAPA Subcommittee on Consequence Assessment and Protective Action
SCB Structural Consulting Board

SCDHEC South Carolina Department of Health and Environmental Control
SCDNR South Carolina Department of Natural Resources
SCE&G South Carolina Electric and Gas Company

SCPTU site-specific seismic piezocone penetration test soundings
SCR South Carolina Route

SCS Soil Conservation Service wy
SDE shallow dose equivalent '

sec second

SEUS Southeastern United States

SGS Site Geotechnical Services

SIL seismically induced liquefaction

SMA strong motion accelerograph

SNM special nuclear material

SR Shipping and Receiving

SREL Savannah River Ecology Laboratory

SRFS Savannah River Forest Station

SRP Standard Review Plan

SRS Savannah River Site

SRSS square root of the sum of the squares

SRTC Savannah River Technology Center

SSCs structures, systems, Or components

SSI soil-structure interaction

SSNM strategic special nuclear material

SST safe secure transport

ST source term

STEL short-term exposure level

Sv sievert

SWDF Solid Waste Disposal Facility

SWMF Solid Waste Management Facility

SWPPP Stormwater Pollution Prevention Plan

T trace

TBD to be determined

TBP tributyl phosphate

TEDE total effective dose equivalent

TEEL Temporary Emergency Exposure Limit

TIC Today's Isotopic Composition

TLV threshold limit value

TPH hydrogenated tetrapropylene
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

TRU transuranic

TWA time-weighted average

UBC Uniform Building Code

UCNI Unclassified Controlled Nuclear Information
UCT Universal Coordinated Time

UFL upper flammable limit

UGS Gas Storage Area

UHS Uniform Hazard Spectrum

UIC Underground Injection Control

UL Underwriters Laboratory

UPS uninterruptible power supply

USDA U.S. Department of Agriculture e
USFES United States Forest Service

USGS U.S. Geological Survey

UST underground storage tank

v volt

VEGP Vogtle Electric Generating Plant

vol % volume percent

WAC Waste Acceptance Criteria

WSB Waste Solidification Building

WSI Wackenhut Services Inc.

WSPRO Water Surface Profile Computations

WSRC Westinghouse Savannah River Company, LLC
wt % weight percent

WTA Work Task Agreement

r year
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Buildings
BAD
BAP
BEG
BMF
BMP
BRP
BSG .
BSH
BSR

noy
IO ¥Y

BTS
UEF

Systems
BAS
CHH
CHP
DCE
DCM
DCP
DCS
DDP
DMW
DRS
EGF
GAH
GDE
GHE
GME, GMF
GMK
GNO
GNS
GOX
HDE
HWS
IAS

. KCA
KCB
KCC

KCD
KDA

KDB
KPA

MFFF Construction Authorization Request

LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS

Administration Building
Aqueous Polishing Area
Emergency Generator Building
MOX Fuel Fabrication Building
MOX Fuel Fabrication Area (MOX Processing Area)
Reagents Processing Building
Standby Generator Building
Safe Haven Buildings

Shipping and Receiving Area
Secured Warehouse Building
Technical Support Building
Emergency Fuel Storage Vault

Breathing Air System

HVAC Chilled Water System

Process Chilled Water System

PuO; Buffer Storage Unit

PuO; 3013 Storage Unit

PuO; Receiving Unit

Decontamination System

UO; Drum Emptying Unit
Demineralized Water System

UO; Receiving and Storage Unit
Emergency Generator Fuel Oil System
Argon/Hydrogen System -

Rod Decladding Unit

Helium System

Rod Cladding and Decontamination Units
Rod Tray Loading Unit

Nitrogen Oxide System

Nitrogen System

Oxygen System

High Depressurization Exhaust System
Process Hot Water System

Instrument Air System

Oxalic Precipitation and Oxidation Unit
Homogenization Unit

Canning Unit

Oxalic Mother Liquor Recovery Unit
Decanning Unit

Dissolution Unit

Purification Cycle
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LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS (continued)

Systems

KPB Solvent Recovery Cycle

KPC Acid Recovery Unit

KPF Silver Recovery Unit

KWD Liquid Waste Reception Unit

KWG Offgas Treatment Unit

MDE Medium Depressurization Exhaust System
NBX Primary Blend Ball Milling Unit
NBY Scrap Milling Unit

NCR Scrap Processing Unit

NDD PuO; Container Opening and Handling Unit
NDP Primary Dosing Unit

NDS Final Dosing Unit

NPE, NPF Homogenization and Pelletizing Unit
NTM Jar Storage and Handling Unit

NXR Powder Auxiliary Unit

PAD Pellet Repackaging Unit

PAR Scrap Box Loading Unit

PFE, PFF Sintering Units

PML Pellet Handling Unit

POE Process Cell Exhaust System

PQE Quality Control and Manual Sorting Units
PRE, PRF Grinding Units

PSE Green Pellet Storage Unit

PSF Sintered Pellet Storage Unit

PSI Scrap Pellet Storage Unit

PSJ Ground and Sorted Pellet Storage Unit
PTE Pellet Inspection and Sorting Units
PWS Plant Water System

RDO Diluent System

RHN Hydroxylamine Nitrate System

RHP Hydrogen Peroxide System

RHZ Hydrazine System

RMN Manganese Nitrate System

RNA Nitric Acid System

ROA Oxalic Acid System

RSC Sodium Carbonate System

RSH Sodium Hydroxide System

RSN Silver Nitrate System

RTP Tributyl Phosphate System

SAS Service Air System

SCE Rod Scanning Unit

SDK Rod Inspection and Sorting Unit
SEK Helium Leak Test Unit

SGF Standby Generator Fuel Oil System
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LIST OF MFFF BUILDING AND SYSTEM DESIGNATIONS (continued)

Systems
SPS, SPC
STK
SXE, SXF
TAS
TCK
TCL
TCP
TGM
TGV
TXE
VRM
WVA

Process Steam and Process Condensate Systems

Rod Storage Unit

X-Ray Inspection Units

Assembly Handling and Storage Unit
Assembly Dry Cleaning Unit
Assembly Final Inspection Unit
Assembly Dimensional Inspection Unit
Assembly Mockup Loading Unit
Assembling Mounting Unit

Assembly Packaging Unit

L § JUN & PN W Y . s
Very High Depressurization Exhaust System

Radiation Monitoring Vacuum System
Vehicle Access Portal
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1. GENERAL INFORMATION
1.1 FACILITY AND PROCESS OVERVIEW
1.1.1 Introductxon

The consortium of Duke Project Services Group, Inc., COGEMA Inc., and Stone & Webster,
Inc., has formed a Limited Liability Company (LLC) called Duke Cogema Stone & Webster
(DCS). DCS seeks authorization to construct a Mixed Oxide (MOX) Fuel Fabrication Facility
(MFFF) for the U.S. Department of Energy (DOE) on DOE's Savannah River Site (SRS) near
Aiken, South Carolina. The MFFF is designed to convert surplus weapons-grade plutonium to
MOX fuel that can be used to generate electricity at commercial nuclear power stations. The
fabrication of the MOX fuel, which is a blend of uranium and plutonium oxides, is based on the
proven European technology of COGEMA and BELGONUCLEAIRE =

If there are relevant changes followmg subm:ttal of this request for construction authorization,
~ the facility and process overview will be updated with the license application for possession and
use of special nuclear material (SNM). '

1.12 General Facility Description

The MFFF is located in F Area of SRS as indicated in Figure 1 1-1. The arrangement of the
buildings and facilities of the MFFF is shown in Figure 1.1-2.

The MFFF site comprises an area of approximately 41 ac (16.6 ha). Approximately 17 ac

(6.9 ha) of the site are developed with buildings, facilities, or paving. The remaining 24 ac

(9.7 ha) are landscaped in either grass or gravel. No highways, railroads, or waterways traverse
the MFFF site, and the movement of material and personnel to and from the MFFF site takes
place via the SRS internal road system. Transportatxon right-of-ways are shown on Figure 1.1-1.
The public transportation right-of-way nearest to the MFFF site and F Area is South Carolina
Route (SCR) 125 to the west. Access to thc MFFF site is via SRS Roads Cand C-3.

1.1.2.1 Controlled Area Boundary

In accordance with 10 CFR §70.61(f), a licensee must establish a controlled area, as defined in
10 CFR §20.1003, and retain the authority to exclude or remove personnel and property from the
area. A controlled area is an area outside of a restricted area but inside the site boundary to
which access can be limited by the licensee for any reason. A restricted area is an area to which
access is limited by the licensee for the purpose of protecting individuals agamst undue risks
from exposure to radiation and radioactive materials. The MFFF restricted area is coincident
with the protected area, an area encompassed by physical barriers and to which access is
controlled, as shown on Figure 1-1-2. Herein, controlled area boundary is defined as the limit of
the controlled area as given above.

The purpose of defining the controlled area boundary relates to the definition of “worker” with
respect to meeting the performance requirements of 10 CFR §70.61. In the definition of
controlled area boundary herein, both an SRS worker outside the MFFF but within the controlled
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area boundary, as well as an MFFF worker within the controlled area boundary, are deemed to be
“workers.” ' L/
Figure 1.1-3 depicts the MFFF controlled area boundary, which encompasses much of SRS and

is the boundary for which DOE currently controls access to SRS. The controlled area boundary

access will be controlled by DCS via an agreement with DOE.

According to 10 CFR §70.61(f)(2), the controlled area boundary can be located at the DOE site
boundary, thereby avoiding duplication of the access control infrastructure, if specific
requirements are met. To meet these requirements, DCS intends to establish a protocol with the
U.S. Department of Energy to ensure the following:

* An augmentation of the existing SRS radiation protection training program to address
MFFF-specific radiation risks in accordance with the provisions for instructions to»
workers of 10 CFR §19.12(a)(1)-(5). This specific training will ensure the awareness of
SRS workers to the risks associated with accidents involving the MFFF licensed activities
as determined by the Integrated Safety Analysis (ISA).

* The posting and maintenance of notices in conspicuous locations within F Area, in
accordance with the posting provisions of 10 CFR §19.11(a).

In addition, the protocol will provide for integration with the existing SRS controls established
for general public access to the site.

1.1.2.2 MOX Fuel Fabrication Building L/

The MOX Fuel Fabrication Building (BMF) is a multifunctional complex containing all of the
plutonium oxide (PuO,) handling, fuel processing, and fuel fabrication operations of the MFFF.
The building is a reinforced-concrete structure with a gabion security barrier provided outside
the structural walls and roof. The overall roof height of BMF is a common elevation of 73 ft
(22.3 m) above grade. The 40-ft (12.2-m) tall Vent Stack, located on top of the BMF, has a top
elevation of approximately 119 ft (36.3 m) above grade.

The MOX Fuel Fabrication Building is comprised of three major functional, interrelated areas:
the MOX Processing Area (BMP), the Aqueous Polishing Area (BAP), and the Shipping and
Receiving Area (BSR). The MOX Processing Area includes the blending and milling area,
pelletizing area, sintering area, grinding area, fuel rod fabrication area, fuel bundle assembly
area, a laboratory area, and storage areas for feed material, pellets, and fuel assemblies. Space is
also provided in the MOX Fuel Fabrication Building for support equipment, such as temporary
Wwaste storage; heating, ventilation, and air conditioning (HVAC) equipment; high-efficiency
particulate air (HEPA) filters plenums; inverters: switchgear; and pumps.

1.1.23 Emergency Generator Building l

The Emergency Generator Building (BEG) contains the emergency diesel generators that

provide the emergency onsite electrical power supply for loads that are principal structures,

systems, or components (SSCs) in the MFFF. The Emergency Generator Building is a single- |

story, slab-on-grade, reinforced-concrete building located adjacent to the MOX Fuel Fabrication L/
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Building. Each of the two seismically mounted emergency diesel generators and associated
equipment are enclosed within a tornado generated missile-resistant, seismically qualified walls
and roof system that precludes interaction with any other SSCs. Supporting electrical equipment
is located adjacent to the diesel generator rooms and separated from them by firewalls.

1.1.2.4 Emergency Fuel Storage Vault

The Emergency Fuel Storage Vault (UEF) located adjacent to the BEG, provides support and
protection for the two diesel fuel oil storage tanks. Each of these storage tanks and their
associated equipment is enclosed within a tornado generated missile resistant, seismically

- qualified walls and roof system that precludes interaction with any other SSCs. The Emergency
Fuel Storage Vault is a single-story, below grade, reinforced-concrete building.

1.1.2.5 Standby Generator Building

W

The Standby Generator Building (BSG) contains the diesel generators that provide the onsite
electrical power source for major loads in the event of loss of offsite power. The building
construction is single story, slab-on-grade, steel frame building with insulated metal siding and
roof. The building contains two standby diesel generators and associated equipment. Supporting
electrical equipment is located adjacent to the diesel generator rooms and separated from them
by firewalls. :

1.1.2.6 Secured Warehouse Building

The Secured Warehouse Building (BSW) is a complex that includes the General Storage Area,
the MOX Fresh Fuel Package (MFFP) Storage and Maintenance Area, the Depleted Uranium
Storage Area, the Small Parts Washing Facility, Offices, the Electrical Equipment Room, and the
Small Parts Storage Area. The Secured Warehouse Building is a single-story, slab-on-grade,
metal building with insulated metal siding and roof.

1.1.2.7 Administration Building

The Administration Building (BAD), located outside of the Protected Area of the MFFF
complex, provides administrative support to the MFFF and its operations. Space is provided in
the building for facility management, facility operations, material accountability administration,
finance, administration, health and safety, quality assurance, management personnel, U.S.
Nuclear Regulatory Commission (NRC) personnel, and document control, and computer
simulation lab. The Administration Building is a two-story, slab-on-grade, steel-framed
building.

1.1.2.8 Technical Support Bmldmg

The Technical Support Building (BTS) pro\ndes the main support facilities for MOX Fuel
Fabrication Building personnel and contains the access facilities for the Protected Area and the
MOX Fuel Fabrication Building. The Technical Support Building, located between the
Administration Building and the MOX Fuel Fabrication Building, is a two-story, slab-on-grade |
steel-framed building. The Technical Support Building is not directly involved in the principal
processing functions of the MFFF. Supporting activities and facilities located in this building
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include health physics facilities, an electronics maintenance lab, a mechanical maintenance shop,
personnel locker rooms, a first aid station, and respirator and dosimetry issue.

The Access Control Area, located on the first level of the Technical Support Building, serves as
the sole personnel access (except for vehicle drivers escorted in and out of the Vehicle Access
Portal) into and out of the Protected Area, through the Personnel Access Portal. Security
activities (e.g., badging, photo ID, search, and pass-through) take place in the Personnel Access
Portal. Security monitoring at the Personnel Access Portal includes metal detectors, explosive
detectors, and radiation monitors. -

The Personnel Access Portal provides a secured, controlled entry for personnel and visitors into
the Protected Area. All personnel seeking entry into the Protected Area are required to
successfully pass through the monitors, security screening, and identity verification located at the
Personnel Access Portal. Security officers staff the Personnel Access Portal during shift.shange
as well as at all other times. Exit from the Protected Area through the Access Control Area is via
a set of one-way tumnstiles and SNM monitors, and then out the door on the front of the
Technical Support Building.

The MOX Fuel Fabrication Building is accessed via the Entry Control Facility, located adjacent
to the MOX Fuel Fabrication Building. The Entry Control Facility controls personnel access
into and out of the MOX Fuel Fabrication Building. The Entry Control Facility contains a
security guard station, access control equipment, and screening devices.

A dedicated diesel generator, which powers all required security systems in the event of the loss
of offsite power, is also provided in the Technical Support Building.

1.1.2.9 Reagents Processing Building

The Reagents Processing Building (BRP), located adjacent to the Aqueous Polishing Area of the
MOX Fuel Fabrication Building, provides storage for pure reagent-grade chemicals and facilities
for preparation of chemical solutions used in the Aqueous Polishing Area. The Reagents
Processing Building consists of a number of separate rooms/areas for the various chemicals.
Concrete curbs around the chemical storage areas provide for spill containment. The Reagents
Processing Building is a single-story, slab-on-grade, steel-framed and concrete buildin g. One
end of the Reagents Processing Building has a loading dock for transfer of chemical drums in
and out of the building. Chemicals are transferred to the Aqueous Polishing Area from the
Reagents Processing Building via piping located in a concrete, below-grade trench between the
two buildings. :

1.1.2.10 Receiving Warehouse Building

The Receiving Warehouse Building (BRW) contains areas for receipt, unpacking, inspection,
and temporary storage of material, supplies, and equipment prior to transfer through the PIDAS
into the protected area or to the Administration Building. The Receiving Warehouse Building is
a single-story, slab-on-grade, metal building with insulated metal siding and roof.
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1.1.2.11 Miscellaneous Site Structures

The miscellaneous site structures include a bulk gas storage pad, HVAC and process chiller pads,
diesel fuel filling station, electrical transformers, and other minor structures.

1.13 Material Flow
1.1.3.1 Plutonium Oxide Feed Material

PuO; feed material, transported in approved shipping containers, is received in the Shipping and
Receiving Area of the MOX Fuel Fabrication Building. The feed material is offloaded in the
PuO; Truck Bay where packaging is removed and control is transferred to the responsible facility
manager. Material Control and Accounting (MC&A) and radiation protection functions are
performed. The feed material is then moved to the MOX Processing Area.

“e

1.1.3.2 Depleted Uranium Oxide Feed Material

DUO; feed material, which is packaged in drums and shnpped by truck is received and stored in
the Depleted Uranium Storage Area of the Secured Warehouse Building. MC&A and radiation
protection functions are performed as part of receipt and acceptance of the drums. Onsite
vehicles transfer DUO; to the Truck Bay in the Shipping and Receiving Area as needed for
processing.

1.1.3.3 MOX Fresh Fuel Package Assemblies

The MOX Fresh Fuel Packages (MFFP) are the approved containers that are received and stored
in the MFFP Storage and Maintenance Area of the BSW. Onsite vehicles transfer MFFP to the
Truck Bay in the Shipping and Receiving Area as needed for processing.

1.1.3.4 Conventional Materials

Other conventional materials and supplies are received at the Receiving Warehouse Building.
Packing materials are removed and the materials, supplies, or equipment are verified and
inspected. The materials, supplies, or equipment are sorted and moved to storage in the Secured
Warehouse Building or delivered via onsxte vehicles to the BAD

1.1.3.5 Completed Fuel Assembly Handling

Completed fresh fuel assemblies are stored in the assembly storage vault in the MOX Fuel
Fabrication Building. For shipment offsite, the assemblies are loaded into a MOX Fresh Fuel
Package and conveyed into the Shipping and Receiving Area of the MOX Fuel Fabrication
Building for loading onto a transport vehicle.
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1.13.6 Radioactive Effluents and Waste Disposition L/
1.1.3.6.1 Airborne

Exhausts from the MOX Fuel Fabrication Building are treated and airborne radioactive materials
are removed in a minimum of a two-stage HEPA filter prior to discharge to the environment. -
The exhaust streams include those from building ventilation; gloveboxes; the process vents of
tanks, vessels, and other equipment in the Aqueous Polishing Area; and the sintering furnaces in
the MOX Processing Area.

The filtered exhausts are discharged through a common stack located on the roof of the MOX
Fuel Fabrication Building as shown in Figure 1.1-2. Stack effluents are continuously monitored.

1.1.3.6.2 Liquids

-

Liquid waste streams containing radioactive materials are transferred after sampling and
characterization to the SRS waste management program for final processing and disposal. No
radioactive liquids are released from the MFFF to the environment. Recycling within the
Aqueous Polishing Area is used extensively to reduce liquid waste volumes and impurities prior
to transfer to SRS.

The liquid waste streams from the MFFF are grouped by activity for processing:
* High alpha fluids containing the americium and gallium impurities, the silver from the

dissolution process, excess alkaline fluids, and excess acid fluids L/

e Stripped, diluted uranium fluid stream containing enriched uranium

* Low-level waste fluids (acid recovery condensate, chlorinated liquid wastes, laboratory
rinsing)

o Excess solvent streams.

1.1.3.6.3 Solids

Solid radioactive wastes are placed in appropriate containers (typically 55-gallon drums),
assayed, and transferred to SRS for processing and disposal under the SRS waste management
program. Wherever possible, the solid wastes will be compacted by SRS to reduce volume and
disposal costs.

The solid radioactive wastes generated in the MOX Fuel Fabrication Building include
transuranic solid wastes and low-level waste (which includes uranium and/or plutonium
contamination).

Other potentially radioactive, mixed, or nonradioactive hazardous wastes that may be generated
by the MFFF will be transferred to the SRS waste management program for disposition.
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1.1.3.7 Personnel Movement

The Administration Building contains offices for personnel such as management, administration,
finance, health and safety, and quality assurance personnel. Personnel enter the Protected Area
through the Personnel Access Portal in the Technical Support Building. The Technical Support
Building contains workspaces for security and operations support personnel. Operations
personnel working in the MOX Fuel Fabrication Building enter through the Entry Control
Facility located in the Technical Support Bulldmg

1.14 Process Overview

The MFFF is desngned to convert PuO, and DUOz to MOX fuel. The MFFF has two major
process operations: (1) an aqueous polishing process, which serves primarily to remove gallium
from the plutonium, and (2) the MOX fuel fabrication (MOX processing) process, which s
processes the oxides into pellets and manufactures the MOX fuel assemblies. The technology
utilized results in the recycling of almost all waste and scrap streams. The major steps in the
aqueous polishing and MOX fuel fabrication processes are shown in Figures 1.1-4 and 1.1-5,
respectively. Chapters S and 11 describe the chcrmcal and physical forms of SNM involved in
the MFFF processes.

1.14.1 Aqueous Povlishingrl’rocess ‘

The DOE Pit Disassembly and Conversion Facility (PDCF) located nearby will disassemble
plutonium pits from weapons and convert the plutonium to plutonium oxide for use as MFFF
feedstock. A smaller amount of plutonium from other DOE sources will also be utilized as
MFEFF feedstock (alternate feedstock). The PuO, received at the MFFF contains small amounts
of impuirities that must be removed for use of the MOX fuel in reactors. For Pit Disassembly and
Conversion Facility (PDCF) feeds, these impurities are primarily gallium, americium, and highly
enriched uranium. For Alternate Feedstock (AFS) feeds, the diversity of impurities and the
impurity level are higher. The aqueous polishing process is used to remove these impurities.

The aqueous polishing process involves the following three major steps: dissolution, purification,
and conversion. TR :

All feedstock will be received as plutonium oxide. Some of the feed material originating from
sources other than PDCF may have higher than normal salts contaminants (other than chlorides),
some will contain chloride contaminants, and some will contain small amounts of enriched
uranium. All feed material originating from sources other than PDCF will be milled to have an
homogeneous blend and smaller particle size to facilitate dissolution. The feed material
originating from sources other than PDCF will also be analyzed for contaminants. If chloride
contaminants are above feedstock specifications, they are removed as chlorine gas waste steam.
The chlorine gas is passed through a scrubber to convert chlorine to a sodium chloride solution.’

The dissolution step involves silver catalyzed dissolution and filtration of PuO; powder feed
material. PuO, powder is placed into solution by electrolytic dissolution with silver (Ag?*) in
nitric acid, at normal temperature.

The purification step involves purification of the plutonium solution in pulsed columns by
solvent extraction (30% tri-butyl phosphate in dodecane). Nitrate impurities (americium,
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gallium, and silver) remain in the aqueous phase. After diluent (dodecane) washing, this
raffinate stream is routed to an acid recovery unit.

The extracted plutonium and uranium stream is scrubbed with nitric acid. The plutonium is then
reduced to trivalent plutonium by hydroxylamine nitrate and stripped in another pulsed column
using a solution of nitric acid, hydrazine nitrate, and hydroxylamine nitrate. Based on prior
sampling, if uranium is present as an impurity above a predetermined threshold (i.e., higher than
the capacity of downstream columns to remove, for certain materials not ori ginating from
PDCF), the plutonium nitrate is washed with solvent to remove excess uranium. For all feed
material, the unloaded organic solvent is mixed with additional stripping solution in a plutonium
barrier before being routed to the uranium stripping process common to all feed material.
Uranium is stripped from the organic solvent with dilute nitric acid. The uranium stream is
diluted with depleted uranium before being transferred to SRS. The unloaded solvent is routed
to solvent recovery mixer-settlers to be recycled. e

In the purified nitrate stream, plutonium valence is adjusted back to Pu (IV) by driving nitrous
fumes (NOx) through the plutonium solution in a packed column. The offgas is routed through
an offgas treatment system before being discharged to the atmosphere.

The conversion step is a continuous oxalate conversion process. The oxidized Pu (IV) is reacted
with excess oxalic acid (HC;04) to precipitate plutonium oxalate, which is collected on a filter,
then dried in a screw calciner, to produce purified PuO, powder, which is blended and stored in
cans.

Offgas from the screw calciner is routed through HEPA filters prior to discharge to the
atmosphere through the stack. The filtered oxalic mother liquors (OML) are concentrated,
reacted with manganese to destroy the oxalic acid, and recycled to the beginning of the
extraction cycle, to minimize plutonium leakage.

1.1.4.2 MOX Fuel Fabrication Process

The micronized master blend (MIMAS) and advanced micronized master blend (A-MIMAS)
fuels are the most recent development steps of the successive fabrication processes adopted by
BELGONUCLEAIRE and COGEMA to produce pellet fuel characterized by an intimate mix of
PuO, and DUO, powders. The MOX fuel fabrication process consists of four major steps:

(1) powder master blend and final blend production, (2) pellet production, (3) rod production,
and (4) fuel rod assembly.

The first operation is the production of the powder master blend. Polished PuO; is mixed with
DUO; and recycled scraps to produce an initial mixture that is approximately 20% plutonium.
This mixture is subjected to micronization in a ball mill and mixed with additional UO, and
recycled scraps to produce a final blend with the required plutonium content (typically from 6%
t0 2%). This final blend is further homogenized to meet stringent plutonium distribution
requirements. During the final homogenizing, lubricants and poreformers (to control density) are
added.

The final homogenized powder blend is pressed to form green pellets. The green fuel pellets are
sintered to obtain the required ceramic qualities. The sintering step removes organic products
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dispersed in the pellets and removes the previously introduced poreformer. The sintered pellets
are ground to a specified diameter in centerless grinding machines and sorted. Recovered
powder from grinding and discarded pellets are recycled through a ball mill and reused in the
powder processing.

Fuel rods are loaded to an adjusted pellet length column, welded, pressurized with helium, and
then decontaminated in gloveboxes. The decontaminated rods are removed from the gloveboxes
and placed on racks for inspection and assembly. Fuel rods are inserted into the fuel assembly
skeleton, and the fuel assembly construction is completed. The fuel assembly is subjected to a
final inspection prior to shipment to the reactors.

“e
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Figure 1.1-1. Location of Savannah River Site and F Area
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1.2 INSTITUTIONAL INFORMATION

The institutional information provided herein will be updated as appropnate in the license
application for possession and use of SNM.

1.2.1 Corporate Identity

Duke Cogema Stone & Webster, LLC (DCS) is the applicant for the license to possess and use
special nuclear material (SNM). DCS is registered in the State of South Carolina as a Limited
Liability Company (LLC) owned by Duke Project Services Group, Inc. (DPSG), COGEMA,
Inc., and Stone & Webster, Inc. (S&W). These three companies are the equity owners of the
L1LC (DPSG 40%, COGEMA 30%, and S&W 30%). DCS was formed to provide MOX fuel
fabrication and other services to support the mission of DOE for the disposition of U.S.-owned
surplus weapﬁns-usame px'ﬂtﬁi‘ﬂiim The 4ppuuuu s mailing address is as follows:

Duke Cogema Stone & Webster

P.O. Box 31847

Charlotte, NC 28231-1847

The applicant’s shipping address is as follows:

Duke Cogema Stone & Webster
128 South Tryon Street, FC12A
Charlotte, NC 28202

DOE will be the owner of the MFFF, whiéh‘will be located at SRS in Aiken, South Carolina.
DCS is a South Carolina LLC whose direct owners are all U.S. corporations. All DCS principal
officers are U.S. citizens. COGEMA, Inc., which owns a minority share of DCS (30%), is itself
a wholly owned subsidiary of COGEMA, SA, a French company. DPSG and S&W together
hold a 70% majority interest in DCS. As a result, there is no direct foreign ownership, no
foreign control, and no significant foreign interest in DCS. Furthermore, in awarding the
contract to DCS to design, construct, and operate the MFFF, DOE engaged in a careful foreign
ownership, control, or influence (FOCI) review of its own in accordance with DOE Order 470.1,
“Safeguards and Security Program.” Based upon that review, DOE rendered a favorable FOCI
determination on 9 July 1999, based on a Security Control Agreement between Duke Cogema
Stone & Webster, LLC and DOE, mitigating Foreign Ownership, Control, or Influence
associated with Duke Cogema Stone & Webster, LLC. Additionally, favorable FOCI
determinations have been made for Duke Project Services Group (10 June 2002) and Stone &
Webster, Inc (through reciprocity with the Department of Defense).

The principal DCS corporate officers (and t;itiien.éhip), and their addresses, are as follows:
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Robert H. Thde (USA) .

President and Chief Executive Officer

Duke Cogema Stone & Webster L/
128 South Tryon Street, FEC12A |
Charlotte, NC 28202

Tommy E. Touchstone (USA) |
Executive Vice President and Chief Operating Officer

Duke Cogema Stone & Webster

128 South Tryon Street, FC12A |
Charlotte, NC 28202

Edward J. Brabazon (USA)

Senior Vice President and Chief Engineer
Duke Cogema Stone & Webster

128 South Tryon Street, FC12A |
Charlotte, NC 28202

“e

Naresh C. Jain (USA)

Secretary/Treasurer

Duke Cogema Stone & Webster

128 South Tryon Street, FC12A |
Charlotte, NC 28202

DCS is completely responsible for the design, construction management, and operation of the L/
MFFF. In addition to the DPSG and S&W engineering expertise, the following companies
provide technical support:

* Belgonucleaire (BN) for MOX fuel process design, facility design, and operations
experience

* SGN, a wholly owned subsidiary of COGEMA, for facility design and operations
experience :

* Framatome ANP for operations and engineering experience
* Nuclear Fuel Services, Inc. for Safeguards and Security experience.
122 Type and Period of License and Type, Quaxitity, and Form of Licensed Material

DCS intends to request a license to receive, acquire, possess, use, store, and transfer byproduct
material, source material, and SNM. The requested period of the license is 20 years.

Authorization is intended for the types, maximum quantities, and forms of byproduct material,
source material, and SNM provided in Table 1.2-1. The possession limits in Table 1.2-1 will be
updated at the time of license application for possession and use of SNM and source and
byproduct materials.

l\_/’
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1.2.3 Proposed Authorized Uses

Authorized activities at the MFFF include receipt, handling, storage, and shipment of plutonium-
and uranium-bearing materials for the following uses:

Aqueous Polishing

Mechanical powder pretreatment (feed material dependent)
Dissolution and chloride removal (feed material dependent)
PuO; dissolution by electro-generated Ag (II)

Plutonium purification by solvent extraction

Conversion into PuO; by oxalate calcination.

OX Processing "
Blending and milling of plutonium, uranium, and mixed oxides
Pelletizing
Fuel rod and assembly manufacturing, inspection, and repair/rework I
Laboratory operations
Scrap and waste processing.

1.24 Special Exemptions/Authorizations

This section will be updated at the time of license application for possession and use of SNM.

1.24.1 Decommissioning and Decommissioning Funding

DOE intends to assume responsibility for decommissioning the MFFF as discussed in SECY 99- |
177, “Current Status of Legislative Issues Related to NRC Licensing a Mixed Oxide Fuel
Fabrication Facility,” Issue 8. DCS intends to include with the license application for possession
and use of SNM a request for a license condition that the facility will be turned over to DOE at

the conclusion of the contract and prior to commencement of decommissioning.

1.2.4.2 Financial Protection

SECY 99-177, Issue 7, addresses the issue of Price-Anderson liability coverage. DOE has
agreed to indemnify DCS in accordance with Section 170(d) of the Atomic Energy Act of 1954,
as amended, 42 U.S.C. 2210(d), and Department of Energy Acquisition Regulation (DEAR)
952.250-70 (48 CFR §952.250-70). Because the DOE indemnity will apply to the MFFF, there
is no need for the application of the NRC financial protection requirements. In conjunction with
the license application for possession and use of SNM, DCS intends to submit a request for an
exemption pursuant to 10 CFR §140.8 from the requirements of 10 CFR Part 140, including the
requirement of 10 CFR §140.13a to provide $200 million in financial protection.
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Table 1.2-1. Byproduct Material, Source Material, and Special Nuclear Material

Type of Material Form of Material Possession Limit
Sourgc Material (Natural and/or Depleted Any chemical or physical form 50,000 kg Uranium
Uranium)
Plutonium, with £ 95 wt% *°Pu Any chemical or physical form 15,000 kg Pu total
MOX (mixture of UO, and PuO,), . . 400 kg Pu total
hemical
with < 22 w% Pu0, Any chemical or physical form | ; 200 kg U total
. . . 15,000 kg Pu total
MOX, with <6.3 wt% PuO, Any chemical or physical form 180,000 kg U total
Any chemical or physical form
Enriched Uranium, any enrichment in unpolished plutonium and 100 kg BIY ue
waste
Any chemical or physical form
Plutonium Decay Products, except Uranium | in unpolished plutonium and 100 kg
waste

Possession limits for other byproduct material, such as *Cf, '*'Cs, “Co, etc. will be submitted with the license
application for possession and use of special nuclear material.
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1.3  GENERAL SITE DESCRIPTION

This section prowdes an overall description of the MFFF site and its environment, including
regional and local geography, demography, meteoro]ogy, hydrology, geology, seismology, and
stability of subsurface materials. Significant portions of the information presented in this section
were derived from WSRC-TR-2000-00454, Natural Phenomena Hazards Design Criteria and
Other Characterization Information for the Mixed Oxide (MOX) Fuel Fabrication Facility at
Savannah River Site (U) (Westinghouse Savannah River Company [WSRC] 2000b).

13.1 Site Geography
1.3.1.1  Site Locatxon

The MFEFF site is located adjacent to the Separatlons Area (Existing F Area) of SRS in South
Carolina (Figure 1.3.1-1). SRS, which is owned by the U.S. Government, was set aside in 1950
for the production of nuclear materials for national defense SRS, as shown in Figure 1.3.1-1, is
an approximately circular tract of land occupying 310 mi (803 kmz), or 198,400 ac (80,292 ha),
within Aiken, Barnwell, and Allendale Counties in southwestern South Carolina. :

F Area and the MFFF site are located in Aiken County near the center of SRS, east of SRS

Road C and north of SRS Road E. The existing F Area comprises approximately 364 ac (160 ha)
of SRS. The nearest SRS boundary to F Area is approximately 5.8 mi (9.3 km) to the west. The
center of F Area is approximately 25 mi (40 km) southeast of the city limits of Augusta, Georgia;
100 mi (161 km) from the Atlantic Coast; 6 mi (9.7 km) east of the Georgia border; and about
110 mi (177 km) south-southwest of the North Carolina border. The MFFF site is located
adjacent to the north-northwest comer of F Area (Figure 1.3.1-2).

The location of SRS relative to towns, cities, and other political subdivisions within a 50-mi
(80-km) radius is given in Table 1.3.1-1. The largest nearby population centers are Aiken, South
Carolina, and Augusta, Georgia (see Figure 1.3.1-3). The only towns within 15 mi (24 km) of
the center of SRS are New Ellenton, Jackson, Barnwell, Snelling, and Williston, South Carolina,
which are shown in Figure 1.3.1-3. S

1312  Public Roadsand Transportation |

No highways, ) ‘r'ailroadé or waterways traverse the MFFF site. The movement of material and
personnel to and from the MFFF site takes place via the SRS internal road system There is no
public transportation to SRS. - ‘ :

13.1.2.1 Pubhc Roads

Public roads mclude U.sS. Route 278, SCR 125, SCR 64, SCR 19, SCR 78, and SCR 57 via SRS
Road 1. Of these public roads, only SCR 125 passes through the 5-mi (8-km) radius of F Area.
These roads are public access corridors and are not routinely controlled. SRS is not open to the
general public, but the public can traverse portions of SRS along these established transportatlon
corridors. Figure 1.3.1-3 shows these roadways and SRS barricades.
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1.3.1.2.2 Railroads

Close to SRS, the Norfolk/Southern Railway owns two tracks that traverse the 5-mi (8-km) area L/
outside the SRS boundary (greater than 10 mi [16.1 km] from the MFFF). One track extends

east from Augusta, Georgia, to Charleston, South Carolina. The other track extends south from

Augusta turning eastward at the Burke County line to a point approximately 3 mi (4.8 km) from

SRS and continues south to Savannah, Georgia.

SRS operates and maintains its own railroad system for providing direct rail service to various
areas within SRS. The onsite rail system is interfaced with commercial railroads at the
Dunbarton Station near the Railroad Classification Yard and at Ellenton near D Area. Service to
D Area is provided by the CSX tracks onto a short section of DOE-owned track. The bulk of rail
traffic consists of coal and cask car movements. Other cargo, such as tank cars of bulk
chemicals, helium, and various other goods, is moved from the Dunbarton and Ellenton
interchanges to areas on SRS. -

13.1.2.3 Water Transportation

The major river near SRS is the Savannah River, which bounds SRS for 17 mi (27.4 km) on the
southwest side of SRS. During the early operation of the Thurmond and Hartwell Lakes (1953
to 1972), there was navigational traffic on the Savannah River from Augusta to Savannah,
Georgia. By the late 1970s, waterborne commerce was limited to the transportation of oil to
Augusta by the Koch Oil Company until the company discontinued shipping operations in 1979.
Since that time, except for limited movements of construction-related items, no commercial
shippers have used the river. Maintenance dredging of the river was discontinued in 1979. SRS
has no commercial docking facilities, but it has a boat ramp that has accepted large transport
barge shipments. Currently, the Savannah River is used primarily for recreation. Recreational
uses of the Savannah River include boating, sport fishing, and a limited amount of contact
activities such as swimming and water skiing.

1.3.1.24 Air Transportation

Bush Field in Augusta, Georgia, and the Columbia Metropolitan Airport in Lexington County,
South Carolina, are the only two airports within 60 mi (96.6 km) of SRS that provide scheduled
air passenger services. Bush Field is located approximately 20 mi (32.2 km) from the MFFF
site. Columbia is the nearest air traffic hub and is approximately 60 mi (96.6 km) from SRS.

Bamwell County Airport, a small general aviation facility, is nearly 16 mi (25.7 km) away from
the MFFF, and is the closest airport to the SRS boundary. Private aircraft, including corporate
jets, use the Bammwell County Airport.

Other small nearby airports include Aiken Municipal Airport (25 mi [40 km]) away), Allendale |
County Airport (27 mi [43 km] away), Bamberg County Airport (30 mi [48 km]) away), Burke

County Airport in Waynesboro (26 mi [41.8 km] away), and Daniel Field (28 mi [45 km] away)

in Augusta. Wackenhut Services Inc. (WSI) operates a heliport at SRS in B Area about 3 mi

(4.8 km) from the MFFF. WSI operates two lightweight multipurpose helicopters providing

support to the security services at SRS. The U.S. Forest Service (USFS) conducts regular L/
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helicopter operations across SRS for purposes of wildfire detection/response, prescribed fire
operations, and wildlife/forest health surveillance. USFS operations originate from the heliport
adjacent to the USFS facility in G Area. In addition, South Carolina Electric and Gas conducts
limited helicopter operations across SRS for purposes of right-of-way inspection and clearance.
Operations originate offsite with site access accomplished via electrical line pathways only.

1.3.1.3  Nearby Bodies of Water

Nearby bodies of water within 50 mi (80 km) of SRS are Thurmond Lake (formerly called
Clarks Hill Reservoir) and the Savannah River. Thurmond Lake, operated by the U.S. Army
Corps of Engineers, is the largest nearby public recreational area. This lake is an impoundment
of the Savannah River about 40 mi (64 km) northwest of the center of SRS.

The principal surface-water body associated with SRS is the Savannah River, which flows along
the site’s southwest border for 17 mi (27.4 km). Six principal tributaries to the Savannzh River
are located on SRS: Upper Three Runs, Beaver Dam Creek, Fourmile Branch, Pen Branch, Steel
Creek, and Lower Three Runs. F Area is drained by several tributaries of Upper Three Runs and
by Fourmile Branch. The elevation of the MFEFF site is 272 ft (82.9 m) above msl. The
topography of F Area and the MFFF site is shown in Figure 1.3.1-4.

1.3.14  Other Significant Geographic Features

Two distinct physiographic subregions are represented at SRS. They are the Pleistocene Coastal
Terraces, which are below 270 ft (82 3 m)in clcvahon, and the Aiken Plateau, which is above
270 ft (82.3 m) in elevation.
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Table 1.3.1-1. Cities and Towns within 50 Miles of the SRS Center

Population Center County State Distance Sector Population®
(eiles)
Augusta Richmond GA 250 WNW 43,459
Aiken Aiken SC 19.5 NNW 24,929
North Augusta Aiken/Edgeficld SC 234 NwW 17,618
Orangeburg Orangeburg SC 415 ENE 13,762
Evans Columbia GA 330 NW 13,713
Belvedere Aiken SC 259 NW 6,133
Red Bank Lexington sC 50.3 NE 5,950
Waynesboro Burke GA 25.8 wsw 6.712
Bamwell Bamwell SC 164 ESE 5,600
Clearwater Aiken SC 19.3. NE 4,731
Allendale Allendale SC 273 SE =316
Batesburg Lexington/Saluda sC 433 N . 4,380
Bamberg Bamberg SC 352 E 3,596
Millen Jenkins GA 316 SwW 3,977
Denmark Bamburg sC 289 E 3,640
Grovetown Columbia GA 342 WNW 4,427
Williston Bamnwell SC 15.0 ENE 3.445
Hampton Hampton SC 413 SE 3,146
Sylvania Screven GA 370 S 3,109
Saluda Saluda sC 49.7 " N 2,957
Gloverville Aiken sSC 245 - NwW 2,753
Blackville Bamwell sC - 222 ENE 2,640
Johnston Edgefield sC 389 NNW 2,670
New Ellenton Aiken SC 94 NNW 2,494
Edgefield Edgefield SC 38.8 NNW 2,644
Hephzibah Richmond GA 26.6 w 2,925
Louisville Jefferson GA 48.6 WSW 2,542
Wrens Jefferson GA 438 w 2,57
South Congaree Lexington sC 493 NE 2,736
Estill Hampton sC 436 SSE 2,513
Fairfax Allendale SC 328 SE 2,397
Harlem Columbia GA 40.0 WNW 2,592
Leesville Lexington - 8C 48 ‘N 2235
Vamville Hampton SC 48 SE 2,140

a - Population as of July 1, 1994
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Table 1.3.1-1. Cities and Towns within 50 Miles of the SRS Center (Continued)

Population Center County State Distance Sector Population® . L/
‘ (miles)
Pineridge Lexington SC 49.5 NE 1,927
Jackson Aiken SC 94 WNW 1,876
McCormick McCormick SC 4338 NW 1,701
Sardis Burke GA 227 SSw 1,217
Branchville Orangeburg SC 417 E 1,243
Gaston Lexington SC 484 NE 1,140
Ridge Spring Saluda SC 3838 N 992
North Orangeburg SC 388 NE 827
Wagener Aiken SC 300 NNE 1,236
Midville Burke GA 472 sw 642
Brunson Hampton SC 364 SE =619
Dearing McDuffie GA 44.1 WNW 650
Swansea Lexington SC 45 NE 572
Springfield Orangeburg SC 25.8 NE 546
Bumnettown Aiken SC 250 NNW 521
Salley Aiken SC 275 NE 515
Ehrhardt Bamberg SC 383 ESE 577
Neeses Orangeburg SC 345 ENE 474
Hilltonia Screven GA 277 S 414
Norway Orangeburg SC 31.7 ENE 411
Olar Bamberg sC 315 E 352
Hilda Bamwell sc 23.0 E 253 L/
Pelion Lexington SC 403 NE 349
Stapleton Jefferson GA 483 w 330
Gilbert Lexington SC 46.4 NNE 356
Rowesville Orangeburg SC 472 E 350
Trenton Edgefield sSC 336 NNW 315
Newington Screven GA 489 S 313
Gifford Hampton sC 37.8 SE 296
Blythe Burke GA 323 w 307
Monetta Aiken/Saluda sC 394 N 286
Kline : Bamwell SC 206 ESE 293

2 - Population as of July 1, 1994
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Table 1.3.1-1.

Cities and Towns within 50 Miles of the SRS Center (Continued)

Population Center County State Distance Sector Population®
- (milgs)
Furman Hampton SC 495 SSE 267
Summit Lexington sC 459 NNE 273
Perry Aiken SC 303 NE 230
Elko Barnwell SC 164 ENE 207
Sycamore Allendale SC 323 SE 203
Woodford Orangeburg SC 406 NE 215
Rocky Ford Screven GA 439 SSW 223
Girard Burke GA 175 SSW 222
Parksville McCormick sC 48.1 NE 199
Williams Colleton sSC 495 ESE 175
Scotia Hampton sC 430 SSE =189
Livingston Orangeburg SC 47.7 ENE 178
Lodge Colleton SC 427 ESE 198
Smoaks Colleton SC 50.0 ESE 147
Cordova Orangeburg SC 43.1 ENE 139
Ward Saluda SC 25.6 N 141
Snelling Bamwell SC 113 ESE 133
Cope Orangeburg SC 373 E 130
Windsor Aiken SC 153 NNE 130
Luray Hampton SC 403 SE n
Plum Branch McCormick SC 50.0 NwW 104
Govan Bamberg SC 273 E 80
Ulmer Allendale SC 355 SE 67

a - Population as of July 1, 1994
Note: Data from WSRC 2000b
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Data from WSRC 2000b

Figure 1.3.1-1. Location of the Savannah River Site
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Figure 1.3.1-3. Towns and Roads Near SRS
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1.32 Demographics and Land Use
1321  Population Information
1.3.2.1.1 Permanent Population and Distribution

A total of about 621,527 people resided within a 50-mi (80-km) radius of the MFFF site in 1990.
That population is projected to grow to a total of about 1,042,483 by the year 2030.

Tables 1.3.2-1 through 1.3.2-5 present the population distributions for 1990, 2000, 2010, 2020,
and 2030, respectively. The 1990 numbers are based on 1990 U.S. Census counts, while years
2000 through 2030 are projections compiled for the SRS Generic Safety Analysis Report
(GSAR) and are based on growth projections provided by the University of Georgia. The
analysis included spatial distribution of the population based on a circular grid comprised of
- 22'%4-degree azimuth sectors centered on the 16 cardinal compass point directions and six radial
distances of 0 to 5, 5 to 10, 10 to 20, 20 to 30, 30 to 40, and 40 to SO mi (0 to 8, 8 to 16, 16 to
32.2,32.21048.3,48.3 to 64.4, and 64.4 to 80 km). Since all land within a 5-mi (8-km) radius
of the MFFF site is within SRS and contains no residential population, the usual 1 mi (1.6 km)
increment analysns for the area w:thm 5 mi (8 km) of the site 1s not shown.

The area within the 50-mi (80-km) radius of the MFFF site (Figure 1.3. 2-1) includes all, or
portions of, two major metropolitan areas where large concentrations of people may be found.
The largest population centers are Aiken, South Carolina, and Augusta, Georgia. The only towns
within 15 mi (24.1 km) of the center of F Area are New Ellenton, Jackson, Barnwell, Snellmg,
and Williston, South Carolina. The Augusta-Aiken Metropolitan Statistical Area (MSA), which
includes Columbia, Richmond, and McDuffie Counties in Georgia and Edgefield and Aiken
Counties in South Carolina, is anchored by the city of Augusta, which is over 20 mi (32.2 km)
west-northwest of the MFFF site. The Augusta-Aiken MSA contained 415,220 people in 1990
and an estimated 458,271 people in 1998, primarily in the cities of Augusta, Aiken, and North
Augusta. The closest boundary of the Columbia City MSA, which includes Lexington and
Richland Counties (South Carolina), is located over 30 mi (48.3 km) northeast of the MFFF site.
Columbia City, the core of this MSA, is located outside of the 50-mi (80-km) radius. The
Columbia City MSA contained 453,932 people in 1990 and an estimated 512,316 people in
1998. Greater than 50% of the populauon in the Columbxa City MSA live over 50 mi (80 km)
from the MFFF site.

The local area within a 10-mi (16-km) radms around the MFFF site is compnsed of portions of
three counties: Aiken and Barnwell Counties in South Carolina and Burke County in Georgia.
The MFFF is located on SRS in Aiken County. Only SRS facilities (no residential population)
are located within 5 mi (8 km) of the MFFF sxtc .

The area between 5 and 10 mi (8 and 16 km) from the MFFF site contained about 6,528 people
in 1990. That population is projected to grow to a total of approximately 10,876 by the year
2030. A majority of this local population resides to the north and northwest of the site in the
towns of New Ellenton and Jackson, which contained estimated populations of 7,197 and 2,843
people in 1998, respectively. Existing (year 1990) and projected (years 2000, 2010, 2020, and
2030) populations between 5 and 10 mi (8 and 16 km) of the MFFF site are included in

Tables 1.3.2-1 through 1.3.2-5, respectively.

MFFF Construction Authorization Request : : . Revision: 10/31/02
Docket No. 070-03098 , ' Page: 1.3.2-1



Table 1.3.2-6 provides the racial and ethnic mix of the local populations. Racially, the

population is predominantly white, with 34% black and less than 2% Asian, Pacific Islander,

American Indian, Eskimo, or Hispanic. Of the combined population of counties that are partially J\_/"
or entirely within the 50-mi (80-km) radius of the MFFF site, about 48% is male and 52% is

female.

As shown in Table 1.3.2-7, over 20% of the population of a majority (i.e., 14 out of 21) of the
counties in the 50-mi (80-km) radius had income levels below the federal poverty threshold; only
Aiken and Lexington Counties in South Carolina and Columbia and Glascock Counties in
Georgia had lower percentages of population below the poverty threshold than their respective
state averages. Only Aiken and Lexington Counties exceeded state averages for per-capita
income in 1994.

Within the three counties that make up the local 10-mi (16-km) area, Burke County, Georgia,
contains the least affluent population, with a 1990 per-capita income of $11,172 and abdut
30.3% of its population living below the poverty level in 1989. In the same years, the per-capita
income for the state of Georgia was $17,123 with approximately 14.7% of its population living
below the poverty level. Within South Carolina, Aiken County had per-capita income and
poverty levels superior to the state average, but Barnwell County was considerably below in
income (i.e., about 20% below the state average) and contained a higher percentage of
individuals below the poverty level. As shown in Table 1.3.2-8, income levels have grown
slightly since 1989. However, the percentage of the population with incomes below the poverty
level in each of the three local counties has remained consistent. Unemployment in the local
area ranged from a high of 16% in Burke County to a low of 7% in Aiken County in 1996. L_/
Table 1.3.1-1 shows the population and geographic locations of cities and towns within the

50-mi (80-km) radius of SRS. _

1.3.2.1.2 Transient Population Variations

A 5-mi (8-km) radius for the MFFF site is considered when discussing the transient population
variations for integrated safety analysis (ISA) purposes. The transient population components
investigated are industrial, school, recreational, health care, and casual. The 5-mi (8-km) radius
for the MFFF site, shown in Figure 1.3.2-2, falls entirely within the SRS boundary. There are no
facilities or populations within 5 mi (8 km) of the MFFF site that are not part of the SRS
complex. Therefore, the transient population consists only of employees, badged visitors,
vendors making deliveries at SRS site locations within the area, and persons traveling on public
highways on the SRS site.

There are no military reservations or correctional institutions located within the 5-mi (8-km)
radius of the MFFF site boundary. :

1.3.2.1.3 Industrial Population

The industrial population within a 5-mi (8-km) radius of F Area consists entirely of SRS
employees at A/M, B,C, N, E,F, H, K, S, and Z Areas.

L
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In 2002, SRS employed approximately 13,590 persons, including 12,051 employed by WSRC
(Management and Operations [M&O] Contractor); 823 employed by Wackenhut Services Inc.
(WSI); 459 employees under DOE-SR; and 257 other SRS contract employees. As shown in
Table 1.3.2-9, approximately 90% of that workforce resides within five counties: Aiken,

" Barnwell, and Edgefield Counties in South Carolma and Columbxa and Richmond Counties in
Georgla :

13.2.2 Populatmn Centers

The MFFF site within SRS is extremely rural, is entirely within the boundaries of the SRS
property, and contains no communities, neighborhoods, or other areas that may be impacted by
MFFF operations. The nearest population is located more than 5 mi (8 km) from the MFFF site.

A majority of the population within a 10-mi (16-km) radius of the MFFF site resides within
Aiken County Additional population information is prov:ded in Section 1.3.2.1.

-1.3.2.3 . Public Facilities

1.3.2.3.1 School Population

A minimal number of facilities, mostly schools, containing transient populations are located
within a 10-mi (16-km) radius surrounding the MFFF site. Five public schools are located -
within the area to the northwest and west, with the closest being over 6 mi (9.6 km) away from
the MFFF site. Table 1.3.2-10 lists local public schools within the 10-mi (16-km) radius of the
MFEFF site and recent enrollments (1998 to 1999). The schools operate for 180 days each year,
from late August through late May. There are no private schools or colleges located in the 10-mi
(16-km) radius of the MFFF site. The students in these schools are assumed to be part of the
resident population within the 50-mi (80-km) radius of the MFFF site.

13232 HealthCarePopulauons

The U.S. Census Bureau estimated that 1,765 pcople resided in group quarters in Aiken County,
297 in Barnwell County, and 216 in Burke County in 1997. The only residential institutions
classified as “group quarters” within 10 mi (16 km) of the site are three residential care facilities
located in New Ellenton: the New Ellenton Nursing Center (26 beds), Coleman’s Residential
Care (10 beds), and Parker’s Residential Care Home (nine beds). The closest of these three
facilities, Parker’s Residential Care Home, is outside of the 6-mi (9.6-km) radius northwest of
the MFFF site. There are no hospltals located within a 6-mi (9. 6-km) radius of the MFFF site.

' l 3233 Recreational Populatlon

The primary recreational activity within 2 5-mi (8-km) radius of SRS production areas is
controlled sport hunting. Hunts at SRS, supervised by DOE, are conducted annually with the
benefit of controlhng deer and feral hog populauons

’ Huntmg also takes place at Crackerneck, an area of 4 780 ac (1,934 ha) west of SRS in Aiken
County. The South Carolina Department of Natural Resources (SCDNR) manages hunts at
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Crackemeck for deer, hogs, small game, and waterfowl, although permits are issued by DOE.

Another sporting area within 5 mi (8 km) of SRS is a private commercial area of 4,000 ac (1,619

ha) about 15 mi (24 km) east of Waynesboro, Georgia. Hunting and/or fishing, as well as L/
available lodging, are available to the public all year for a fee. No records of usage are available.

Additional recreational usage near the vicinity is available at three state parks located outside of
the 5-mi (8-km) radius of SRS production areas but within the 12-mi (19-km) radius of the SRS
site boundary. These areas include Redcliffe State Park, a historic site located off SCR 278 at
Beech Island; Aiken State Park located off U.S. Route 78, 16 mi (25 km) east of Aiken; and
Bamwell State Park located off SCR 3 near Blackville. During fiscal year 1994/1995, total park
usage was approximately 116,000 visitor-days. All of the parks are available to the public
year-round.

Other recreational activities within the 5-mi (8-km) radius of SRS production areas include
fishing and boating. . Numerous boat landings are located on the west bank of the Savaithah
River, which borders the southwestern portion of the site. In addition, a 95-ac (38.4-ha)
man-made lake, Lake Edgar Brown, is located within the city limits of Barnwell. No records of
usage at these areas are available.

1324  Industrial Areas

1.3.24.1 Savannah River Site Operations Activities

SRS consists of six major operating areas: reactor areas (C, K, L, P, and R Areas); separations
areas (F and H Areas); waste management areas (E, S, and Z Areas); heavy water reprocessing L/
area (D Area); reactor materials area (M Area); and administration area (A Area).

1.3.24.1.1 Reactor Areas (C, K, L, P, and R Areas)

The five nuclear production reactor facilities (C, K, L, P, and R Reactors) occupy 934 ac (378
ha) of SRS. All five reactors are located within a 10-mi (16-km) radius of the MFFF site and
have been placed in cold shutdown with no plans for restart. The approximate locations of the
reactor areas are shown in Figure 1.3.2-2. Although the reactor areas are being used for
moderator and fuel storage, no effort is being expended to maintain the production capability of
these reactors.

13.24.1.2 F Area

F Area is located in Aiken County, South Carolina, near the center of SRS, east of SRS Road C
and north of SRS Road E (see Figure 1.3.2-2). The existing F Area occupies 364 ac (147 ha).
The F-Area center point coordinates are given in Table 1.3.1-2. The nearest SRS site boundary
to F Area is less than 6 mi (9.5 km) to the west.

F-Area’s main processing facility is F Canyon, which is composed of two chemical separation

plants and associated waste storage facilities. In the past, F Canyon was used to chemically

separate uranium, plutonium, and fission products from irradiated fuel and target assemblies.

The separated uranium and plutonium were transferred to other DOE facilities for further L/

MFFF Construction Authorization Request Revision: 10/31/02
Docket No. 070-03098 Page: 1.3.24



processing and final use. F Canyon is presently used to process the remaining transplutonium
solutions and other material onsite for eventual disposal in a geologic repository. The waste is
transferred to high-level waste (HLW) tanks in the area for storage. The F-Area Tank Farm
stores aqueous radioactive HLW and evaporated saltcake in underground storage tanks.
Currently, F Canyon is conducting operations to stabilize SRS materials. Most of the
stabilization actions will be the same as the hxstonc mission.

FB Line previously converted plutomum solution produced in F Canyon to 2%pii metal to
support defense programs. FB-Line's current mission is to convext plutomum-bearmg solutions
into a metal form suitable for storage.

The Pit Disassembly and Conversion Facilit)} (PDCF) is-pan of DOE’s surplus plutonium
disposition program in addition to the MFFF. The PDCF will be located in F Area at SRS, near
the Ml"rt‘ site. 1 he PDCF will supply pmtomum feedstock to the MFFF.

. A

Analytical laboratories in F Area (Buildings 772-F, 772-1F, and 772-4F) prmclpally support
F- and H-Area reprocessing and waste activities. ’

1.3.24.1.3 HArea

H Area is located 2 mi (3.2 km) east of F Area in Aiken and Barnwell Counties in South
Carolina, near the center of SRS (see Figure 1.3.2-2). The H-Area center point coordinates are
given in Table 1.3.1-2. The nearest SRS site boundary to H Area is approximately 7.2 mi
(11.5 km) to the west.

H Area covers approximately 395 ac (160 ha). The H-Canyon facility in H Area is used to
convert highly enriched wea zPons-grade uranium to a low enriched form not usable for weapons
production and to stabilize 2*?Pu solutions. In the past, H Canyon, which is a large, shielded
chemical separations plant, processed irradiated fuel and target assemblies by utilizing solvent
extraction and ion exchange to separate uranium, plutonium, and fission products from waste.
The separated uranium and plutonium were transferred to other H-Area facilities for processing
into a solid form. The waste was transferred to HLW tanks in the area for storage, and some of
the nuclear materials were shipped to other DOE sites for final use.

HB Line was constructed to support the production of Z8¥py. HB Line is also used to stabilize
#2py solutions.

- The tritium facﬂmes inH Area consist of four main process buildings, desi gned for and operated
" to process tritium. In July 2000, work commenced on the Replacement Tritium Facility (RTF),
which will extract tritium from irradiated fuel rods from the Tennessee Valley Authority
Sequoyah and Watts Bar Nuclear Plants. The main mission of the tritium facilities is to purify
and mamtam exnstmg mventones of tntmm for dcfense purposes.

The Recexvmg Basin for Offsite Fuels (RBOF) is also located in H Area.” Offslte fucls that will
be processed in H Canyon are stored and packaged at the RBOF. Radioactive waste generated
by the RBOF is stored in the HLW tanks in H Area.
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The Effluent Treatment Facility (ETF) is located on the south side of H Area. The ETF treats

low-level radioactive wastewater. The ETF removes radioactive and nonradioactive L/
contaminants, except tritium, from process effluents and allows the water to discharge to Upper

Three Runs.

The H-Area Tank Farm consists of 29 large (up to 1.3-million-gallon capacity) underground
storage tanks that store aqueous radioactive HLW and evaporated saltcake. Seven of these tanks
are now dedicated as In-Tank Precipitation (ITP) Facility process tanks.

The Consolidated Incineration Facility (CIF) is located on the east side of H Area. The CIF
incinerates SRS hazardous, mixed, and low-level radioactive wastes.

1.3.24.14 E Area

The E-Area Solid Waste Management Facility (SWMF) is located in Aiken County, South
Carolina, near the approximate center of SRS between H Area and F Area (see Fi gure 1.3.2-2).
The SWMF occupies 195 ac (78.9 ha). The nearest SRS site boundary to E Area is
approximately 6.5 mi (10.5 km) to the west.

The SWMF is used for disposal and/or storage of radioactive, hazardous, and mixed solid wastes
generated at SRS, as well as occasional special shipments from offsite. It also provides interim
storage for transuranic waste. Other facilities receive hazardous, low-level, and mixed wastes for
incineration and nonradioactive and hazardous wastes for storage.

132415 S Area L

S Area is located in Aiken County, South Caroﬁﬁa, north of H Area (see Figure 1.3.2-2). The
S-Area center point coordinates are given in Table 1.3.1-2. The nearest SRS site boundary to
S Area is approximately 6.8 mi (10.9 km) to the north.

S Area is the site of the Defense Waste Processing Facility (DWPF) Vitrification Plant. The
DWPF immobilizes radioactive HLW sludge and precipitate by “vitrifying” it into a solid glass
waste form.

13.24.1.6 ZArea

Facilities in Z Area are located about 2.5 mi (4 km) from F Area in Aiken County, South
Carolina, near the center of SRS (see Figure 1.3.2-2). These facilities are used to process and
dispose of decontaminated salt solution supernatants from waste tanks. The Z-Area center point
coordinates are given in Table 1.3.1-2. The nearest SRS site boundary to Z Area is
approximately 6.2 mi (10 km) to the north.

Z Area, which contains the DWPF Saltstone Facility, is located north of the intersection of SRS
Road F and SRS Road 4. The Saltstone Facility treats and disposes of the filtrate created by the
ITP Facility by stabilizing it in a solid, cement-based waste form.

L
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1.3.24.1.7 D Area

The 400-D Area (see Figure 1.3.2-2) occupies 445 ac (180 ha) at SRS. A coal-fired power plant
is located in D Area. The D-Area power house is leased and operated by South Carolina Electric
and Gas Company (SCE&G). This facility is the site's largest coal-fired powerhouse; it provides
approxnmately 70 MW of electric capaclty and 420,000 Ib/hr of process steam capacity.

132418 M Am

The 300-M Area (see Figure 1.3.2-2) occupies approximately 114 ac (46.1 ha). M Area
previously provided support to the reactor facilities, heavy water facilities, and fuel fabrication
- facilities. - The operations of these facilities have been discontinued. M Area is comprised of
Buildings 313-M (including the Chemical Transfer Facility [CTF]), 316-M, 320-M, 321-M,

172.“ QQA_M QQI_M QAn M and 1A|_M l‘ncf A‘F ﬂnn hnildinoe in M Araan ara nicad tn stara
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radioactive matenal and waste. » T T e

The Liquid Effluent Treatment Facility (LETF) is operating and consists of the Dilute Effluent
Treatment Facility (DETF) in Building 341-M and the CTF. The Interim Treatment/Storage
Facility (IT/SF), Building 341-1M, remains in operation. The waste that is stored in the IT/SF
tanks is being processed as feed matenal for the Vendor Treatment Process, a waste vitrification
process. _ : :

132419 A Area

General site administrative functions are centered in A Area, which occupies 348 ac (141 ha).
The main DOE and WSRC headquarters are in A Area. Other organizations in A Area provide
scientific and logistical support for SRS operations. The Savannah River Technology Center
(SRTC) supports the missions of SRS through applied research and development.

1.3.24.2 Other Nonproduction SRS Facilities

Activities conducted within SRS that are not related to production are performed by the
following organizations: General Services Administration, WSI, Savannah River Forest Station
(SRFS), Savannah River Ecology Laboratory (SREL), University of South Carolina Institute of
Archaeology and Anthropology, Soil Conservation Service (SCS), and U.S. Department of
Agriculture (USDA).

1.3.2 4.3 Other Industrial Populations (Non-SRS)

ThlS section |dent1ﬁes nuclear and mdustnal facnhtnes within a SO-mx (80-km) radius of the
center of SRS. :

132431 Chem NuclearSystems, Inco}porated j

Chem Nuclear Systems, Incorporated (CNSI), located in Bamwell County, South Carolina, near
the eastern SRS boundary, is a commercial facility for the disposal of low-level wastes and
hazardous chemicals. The CNSI facility includes a burial site, transportation unit, maintenance
unit, and facilities for waste solidification and decontamination.
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1.3.2.4.3.2 Transnuclear, Incorporated

Transnuclear, Incorporated, located in Aiken County, South Carolina, transports high- and *L/
low-level radioactive wastes and maintains temporary onsite storage of materials to be

transported. The materials are transported from various industrial and military facilities

nationwide; U.S. Department of Defense (DOD) waste is sent to SRS, and low-level waste is

sent to CNSI. No commercial wastes are sent to SRS. The company also manufactures transport

casks and provides cask decontamination services.

1.3.24.33 Carolina Metals, Incorporated

Carolina Metals, Incorporated, located in Bamwell County, South Carolina, processes depleted
uranium hexafluoride into uranium metal for DOD and commercial uses.

1.3.24.3.4 Vogtle Electric Generating Plant =

The Vogtle Electric Generating Plant (VEGP) is a two-unit commercial nuclear power plant
operated by Georgia Power. VEGP is located across the Savannah River from SRS in Burke
County, Georgia, about 4.5 mi (7.2 km) south-southeast of D Area. Unit 1 was licensed for
full-power operation in May 1987. Unit 2 began operation in May 1989. An emergency plan
and a communications protocol are in place between VEGP and SRS. Details of protective
actions, with regard to an accident at VEGP, are provided in the SRS Emergency Plan.

13.2.4.3.5 Urquhart Station

Urquhart Station is a three-unit, 250-MW, coal- and natural-gas-fired steam electric plant in L/
Beech Island, South Carolina. It is owned by SCE&G and is located on the Savannah River
about 20 river-mi (32.2 river-km) north of SRS.

13.2.4.3.6 Military Facilities

Fort Gordon is the nearest military facility, located approximately 9 mi (14.5 km) southwest of
Augusta, Georgia, and more than 20 mi (32 km) from SRS. Approximately 50,000 individuals
are involved in activities at Fort Gordon. North Air Base, located approximately 39 mi (63 km)
northeast of SRS, is closed and no military personnel are stationed there.

1.3.25 Land Use

The total area investigated within the SRS boundary area is approximately 800 mi? (2,070 km?).
Of these 800 mi’, 310 mi® (800 km®) are used for industrial purposes associated with the
operation of SRS and for commercial and noncommercial timber management. Land use at SRS
can be classified into three major categories: forest/undeveloped, water/wetlands, and developed
facilities. Approximately 226 mi? (585 km?) of SRS (i.e., 73% of the area) is undeveloped.
Wetlands, streams, and lakes account for 70 mi® (181 km?) (22%) of the site, while developed

facilities including production and support areas, roads, and utility corridors make up
approximately 15 mi? (39 km?) (5%) of SRS. DOE manages the land that forms a buffer zone
around the production facilities. »
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Land within F Area and the MFFF site is completely within SRS and is used for industrial
purposes associated with SRS. Land use at SRS is listed in Table 1.3.2-11.

Forested areas are managed by the SRFS, an administrative unit of the U.S. Forest Service
(USFS). Through an interagency agreement between DOE and the USDA, the USFS maintains
the SRFS to provide timber management, research support, soil and water protection, wildlife
_management, secondary road management, and fire management. The land in the affected area
is primarily used for timbering. Small tracts of land are clear-cut on a rotating basis.

1.3.2.6 Water Use

1.3.2._6.1 General Uses of the Savannah River

The Savannah River forms the boundary between Georgia and South Carolina. Downstream
from Augusta, Georgia, the Savannah River has been classified as Class B waters suitable for
domestic supply after treatment, propagation of fish, and industrial and agricultural uses. The
river supplies water for Augusta, Georgia; North Augusta, South Carolina; and Beaufort and
Jasper Counties, South Carolina; and supplements the water supply of Savannah, Georgia. It
- also receives domestic and industrial wastes from Augusta, Georgia; North Augusta, South
Carolina; and Horse Creek Valley (Aiken County, South Carolina). '

At SRS the coal-ﬁred powcr plants are cooled with water pumped from the river. Effluents and
wastewater from SRS are discharged into the Savannah River tributaries that flow across SRS.

Recreational uses of the Savannah River include boating and sport fishing, and a hm:tcd amount
of contact activities such as swnmmmg and water skiing. -

13.2.62 Navngation :

During the early operation of the Thurmond and Hartwell Lakes (1953 to 1972), there was
navigational traffic on the river from Augusta to Savannah. By the late 1970s, waterborne
commerce was limited to the transportation of oil to Augusta. In 1979, this shipping was
discontinued. Since that time, except for limited movements of construction-related items, no

commercial shippers have used the river.- Mamtenance dredging of the river was discontinued in
1979. : .

13.2.63 Fnshenes

Three types of fishenes are found along the Savannah Rlvcr Freshwater trout are in the cold
waters flowing from the mountains of North Carolina, South Carolina, and Georgia. Other
freshwater fish species are found in the warmer waters in the Piedmont and Coastal Plain;
saltwater species are found downstrcam in thc brackish waters near the mouth and in the estuary.

Warm-water ﬁshmg constitutes most of the sport fishing in the Savannah River.
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1.3.2.64 Recreation

Over 95% of South Carolina's impounded waters are contained in the large reservoirs and have L/
multipurpose recreational uses such as swimming, water skiing, boating, and fishing. Par Pond

and L Lake, both previously used for reactor cooling water, are completely within the boundary

of SRS and are not accessible to the public. Thurmond Lake (Clarks Hill Reservoir), Hartwell
Reservoir, and Russell Dam are located northwest of Augusta approximately 65 to 133 river-mi

(104 to 213 river-km) from the center of the site. They are used for hydroelectric power

generation, flood control, and water supply, as well as for recreation.

1.3.2.6.5 Agricultural Water Use

Water for agricultural use in Aiken, Barnwell, and Allendale Counties is obtained primarily from
lakes and ponds. No uses of the Savannah River for crop irrigation were identified in Richmond
and Burke Counties, Georgia, or for Aiken, Barnwell, and Allendale Counties, South Carolina.

1.3.2.6.6 Municipal Use of Local Surface Water

The Savannah River and its reservoirs are the sources of water for 64 domestic and industrial
users. Total withdrawals amount to approximately 1 billion gallons per day. The largest water
users are SRS and VEGP. At the lower end of the river, freshwater intakes and canals are
maintained by the Beaufort-Jasper Water Supply Authority, the City of Savannah Municipal and
Industrial Plant, and the Savannah National Wildlife Refuge. :

The larger communities in Aiken, Richmond, and Burke Counties use surface water supplies as L_//
well as groundwater. None of these surface water supplies are impacted by liquid discharges

from operations at SRS. These intakes are all either on the Savannah River upstream from SRS

or on tributaries of the Savannah River that do not cross or drain at SRS.

1.3.2.6.7 Municipal and Industrial Use of Savannah River Water Downstream from
Savannah River Site

Two water treatment plants about 100 mi (160 km) downriver from SRS supply Savannah River
water to customers in Beaufort and Jasper Counties, South Carolina, and Chatham County,
Georgia. The City of Savannah Industrial and Domestic Water Supply (Chatham County,
Georgia) is the largest of the two water treatment plants.

The Beaufort-Jasper Water/Sewer Authority near Hardeeville, South Carolina, has been in
operation since 1965. It serves a consumer population of about 50,000 people who live in
Beaufort and Jasper Counties. The plant is located about 18 mi (29 km) from the Savannah
River. A canal transports water from the river to the plant. The plant processes an average of
6 million gallons per day (mgd), varying from about 5 mgd in the winter to 10 to 12 mgd in the
summer. Increased use in the summer is associated with watering lawns, filling swimming
pools, and uses in the home. :

The City of Savannah Industrial and Domestic Water Supply at Port Wentworth has been
treating water during the entire period of operation of SRS. Treated water from this plant is used

N
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primarily for industrial and manufacturing purposes in an industrial complex near Savannah,
Georgia. The complex serves a non-community/non-transient population of 6,000 people,
primarily adults working in industrial facilities; it also serves as a backup for the City of
Savannah's domestic groundwater system. The plant processes about 40 to 50 mgd. Usage of
this water for the City of Savannah does not show a strong summer demand, since the water is
primarily used for industrial purposes.

1.3.2.6.8 Groundwater Use

The coastal plain sediments that underlie SRS are an important hydrologic resource, since the
formations are sources for drinking water, industrial processes, cooling water, and water used for
agricultural purposes. Fifty-six municipalities and industries identified near the site use this
groundwater. Total pumpage by these users in 1985 was approximately 35 mgd. In addition,
several small communities, mobile home parks, schools, and small commercial interests draw
from this groundwater resource. -
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Table 1.3.2-1. Population Distribution from MFFF Site — 1990

|Direction| Sto10mi | 10t020mi | 20t030mi | 30to40mi | 40to SOmi | TOTAL
(8 to 16 km) |(16 to 32 km)| (32 to 48 km) [(48 to 64 km)| (64 to 80 km)
N 2,072 21,439 9,195 6,687 10,462 49,855
NNE 235 1,782 2,081 4,100 17,085 25,283
NE 8 1,545 2,730 5,240 11,442 20,965
ENE 0 3,277 4,657 5,189 31,845 44,968
E 1 - 4,773 5,086 10,908 5,512 26,280
ESE 8 2,166 2,577 2,839 2,891 10,481
SE 0 563 4,543 6,387 10,432 21,925
SSE 0 364 683 1,046 2,507 4,600
S 0 545 1,596 6,730 3,560 12,431
SSW 99 780 2,186 4,805 2,591 10,461
SW 110 1,171 4,578 2,093 2,711 10,663
WSW 101 1,523 - 4,472 2,586 6,149 14,831
W 241 6,031 10,519 8,946 6,959 32,696
WNW 1,380 5,066 129,791 32,475 14,790 183,502
NW 1,102 15,212 81,259 9,385 3,296 110,254
NNW 1,171 19,728 11,205 6,884 3,344 42,332
TOTAL 6,528 85,965 277,158 116,300 135,576 621,527
Data from WSRC 2000b
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Table 1.3.2-2. Projected Population Distribution from MFFF Site - 2000 L/

Direction| 5t010mi | 10t020mi | 20t030mi | 30 to40mi | 40 to 50 m3 | TOTAL
(8 t0 16 km){(16 to 32 km)| (32 to 48 km) | (48 to 64 km)|(64 to 80 km)
N 2362 | 24,440 10,482 7.623 11,927 56,334
NNE 263 2,031 2372 4,674 19477 28,822
NE 9| 1761 3,112 5,974 13,044 23,900
ENE 0 3,736 5,309 5915 36,303 51,263
E 1_|_ 5441 5,798 12,435 6,234 29,959
ESE 9 2,469 2,938 3,236 3,296 11,948
SE 0 642 5,179 7,281 11,892 24,904
SSE 0 415 719 1,192 2,358 5244
S 0 621 1,819 7672 4,058 14,170
SSW 10 889 2,492 5478 2954 | 14823
SW 125 1335 5,219 2,386 3,001 12,156
WSW 115 1,736 5,008 2,948 7,010 16,907
W 275 6.375 11,992 10,198 7,933 37273
WNW 1,573 5,775 147,962 37,022 16,861 __| 209,193
NW 1,256 17,342 92,635 10,699 3,757 | 125,689
NNW__ | 1335 22,490 12,774 7,348 3812 | 43259
TOTAL | 7,338 97,998 315960 | 132,581 154,557 | 708,434

Note: The figures above use WSRC 2000b for the basis for population projections. This predicts a 14%
increase in population within 50 miles of the MFFF for the year 2000 compared to 1990. After reviewing the

actual increases from the 2000 census data, DCS has determined that the county populations within 50 miles ,L/
actually increased by 16%. Therefore, the figures above underestimate population increase by 2%. The CAR
does not use these populations in any calculations. Accordingly, DCS does not believe that the difference in
population data is significant enough to warrant updating to the 2000 census.

Data from WSRC 2000b

»
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Table 1.3.2-3. Projected Population Distribution from MFFF Site — 2010

V "|Direction| 5to10mi | 10t020mi | 20t030mi | 30to40mi | 40to S0mi | TOTAL
(8 to 16 km) }(16 to 32 km)|(32 to 48 km)| (48 to 64 km) | (64 to 80 km)
N 2,693 27,862 11,950 8,690 13,596 64,791
NNE 305 2,316 2,704 5,328 22,204 32,857
NE 10 2,008 3,548 6,810 14,870 27,246
ENE ‘ 0 4,259 - 6,052 6,744 41,386 58,441
E 1 - 6,203 6,610 14,176 - 7,163 34,153
ESE 10 2,815 3,349 - 3,690 3,757 13,621
SE 0 732 ~ 5,904 - 8301 13,557 28,494
SSE 0 473 888 1,359 3,258 5,978
S 0 708 2,074 8,746 4627 16,155
SSW 12 1,014 _ 2,841 6.245 3.367 13479
SW 143 1,522 . 5,950 2,720 3,523 13,858
WSW 131 1,979 5,812 3,361 7,991 19,274
W 313 7,838 13,670 11,626 9,044 42,491
WNW. 1,793 . 6,584 168,676 42,205 19,221 238,479
NW 1,432 19,770 105,604 12,197 4,283 143,286
NNW - 1,522 25,639 14,562 8,946 4,346 55,015
TOTAL 8,365 111,722 360,194 151,144 176,193 807,618
. Data from WSRC 2000b
%
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Table 1.3.2-4. Projected Population Distribution from MFFF Site - 2020 L/

Direction| 5to10mi | 10to20mi | 20to 30 mi | 30 to 40 mi | 40 to 50 mj ‘TOTAL
(8 to 16 km) |(16 to 32 km)|(32 to 48 km) |(48 to 64 km)|(64 to 80 km)
N ' 3,070 31,763 13,623 9,907 15,500 73,863
NNE 348 3,640 3,083 - 6,074 25,312 38,457
NE 12 2,289 4,045 7,763 16,952 31,061
ENE 0 4,855 6,900 7,688 47,180 66,623
E 1 7,071 7,535 16,161 8,166 38,934
ESE 12 3,209 ~ 3,818 4,206 4,283 15,528
SE 0 834 6,731 9.463 15,455 32,483
SSE 0 539 1,012 1,550 3,714 6,815
S 0 807 2,365 9,971 5,274 18,417
SSW 13 1,156 3,239 7,119 3,839 15366
SW - 163 1,735 6,783 3,101 4,016 15,798
WSW 150 2,256 6,625 3,831 9,110 21,972
w 357 8,935 15,584 13,254 10,310 48,440
WNW 2,045 71,506 192,291 48,113 21,912 271,867
NW . 1,633 22,537 120,389 13,904 4,883 163,346
NNW 1,735 29,228 16,601 10,199 4,954 62,717
TOTAL 9,539 128,360 410,624 172,304 200,860 921,687
Data from WSRC 2000b |
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Table 1.3.2-5. Projected Population Distribution from MFFF Site — 2030

Direction| 5to 10mi | 10 to20mi | 20to30mi | 30tod0mi | 40 to 50 mi | TOTAL
(8 to 16 km) |(16 to 32 km)|(32 to 48 km)| (48 to 64 km) | (64 to 80 km)
N 3,500 36,210 15,530 11,294 17,670 84,204
NNE 397 3,010 3,515 6,925 28,857 42,704
NE 14 2,609 4,611 8,850 19,325 35,400
ENE 0 5,535 7,865 8,764 53,785 75.949
E 2 8,061 8,500 18,423 9,310 44,386
ESE 14 3,658 4,352 5,466 488 13,978
SE 0 951 7,673 7,400 17,619 33,652
SSE 0 615 1,154 1,767 4,234 7,770
S 0 920 2,696 11,367 6,013 20,996
SSW 15 1317 3,692 8,115 4,376 13,515
SW 186 1,978 7,732 3,535 4,579 18,010
WSW 171 2,572 7,553 4,368 10,385 25,049
W 407 10,186 17,766 15,109 11,753 55,221
WNW 2,331 8,556 219,212 54,849 24,980 | 309,928
NW 1,861 25,692 137,243 15,851 5567 | 186,214
NNW 1,978 33,320 18,925 11,627 5,648 71,498
TOTAL | 10,876 145,190 468,109 193,719 2245890 [1,042,483
Data from WSRC 2000b
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Table 1.3.2-6. Racial and Ethnic Mix of Local Area Population, 1997 (Estimated) L/

Population Group Aiken Barnwell Burke County, Georgia South
County, SC. County, SC GA Carolina
Total Population 133,980 21,830 22,725 6,478,216 3,486,703
White 74.3% 56.0% 43.8% 71.0% 69.0%
Black 24.9% 43.7% 56.0% 26.9% 29.8%
American Indian, 0.2% 0.2% 0.1% 0.2% 0.3%
Eskimo, or Aleut
Asian or Pacific 0.6% 0.1% 0.2% 1.1% 0.6%
Islander .
Hispanic (any race) 1.0% 0.3% 0.5% 0.6% 0.3%
Data from WSRC 2000b )
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Table 1.3.2-7. Economic and Unemployment Data for Counties

Within 50 Miles of the MFFF
County 1994 Per-Capita | 1993 Percent of Unemployment
Income Pop. Below Rate - 1996 (%)
: , Poverty .
South Carolina $17,710 - 16.6 6.0
Aiken $19,468 .' 13.8 7.0
Allendale $12,175 343 9.1
Bamberg $13,253 279 99
{Bamwell ~ $16,736 21.9 109
Colleton $13,988 24.1 6.8
|Edgefield $15,076 174 74
Hampton $14,595 244 7.3
Lexington $20,111 9.8 33 =
McCormick $12,500 21.1 102
Orangeburg $14,932 25.6 10.4
Saluda $15,316 17.7 6.6
Georgia $20212 168 4.6
Bulloch $14,319 224 31
Burke $14,270 292 16.0
Columbia $17,810 7.7 4.1
{Glascock $16417 16.1 9.0
Jefferson $15,303 27.7 134
Jenkins $14,008 252 47
ILincoln $15,358 175 64
McDuffie $16,422 20.7 9.3
Richmond $19,251 219 73
Warren $13,747 27.1 9.8
Data from WSRC 2000b
MFFF Construction Authorization Request ;L Revision: 10/31/02
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Table 1.3.2-8. Income and Poverty Data for the Three- County Local Area

Area 1990 1990 1989 1994 1993
Population| Per-Capita | % Population Per-Capita| % Below
Income |Below Poverty| Income Poverty
Aiken, SC 120,940 | $17,156 14.0 $19,468 13.8
Barnwell, SC 20,293 $13,397 21.8 $16,736 219
Burke, GA 20,579 $11,172 30.3 $14,270 29.2
Georgia 6,478,216 $17,123 14.7 $20,212 16.8
South Carolina 3,487,714 $15,106 154 $17,710 16.6
Data from WSRC 2000b
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Table 1.3.2-9. Year 2002 SRS Employees (Approximate) by County of Residence

County WSRC/ DOE-SR WSI Other Total Percent
: M&O Operations Employers
Aiken,SC 6,380 296 360 180 7,216 53.1
Columbia, GA . 1,868 66 : 72 6 2,012 14.8
Richmond, GA 1,577 66 1 231 25 1,899 14.0
Bamwell, SC 863 11 64 9 947 7.0
Edgefield, SC . - 224 3 8 1 236 1.7
Other Counties 1,139 17 88 36 1,280 924
TOTAL 12,051 459 823 257 13,590 | =*100

Source: Personal Communication (Bozzone 2002)
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Table 1.3.2?10. Public School Population within 10 Miles of the MFFF

School Location Grades 1998 - 1999
Enrollment
Greendale Elementary New Ellenton, SC Pre-K through 5 426
Jackson Middle Jackson, SC 6 through 8 517
New Ellenton Middle New Ellenton, SC 6 through 8 263
Redcliff Elementary Jackson, SC Pre-K through 5 967
Silver Bluff High Aiken, SC 9 through 12 914
Data from WSRC 2000b

MFFF Construction Authorization Request

Docket No. 070-03098

e

Revision: 10/31/02
Page: 1.3.2-24

L



Table 1.3.2-11. Land Use at SRS

Use Acres
| Vegetation Types
Bottomland Hardwoods 28,492
Upland Hardwoods 6,459
Mixed Hardwood/Pine 10,425
Swamp Species 9,158
Undrained Flatwoods 551
Longleaf Pine 40,804
Loblolly Pine 63,952
Slash Pine 21,616 *°
Other Pine 265
Permanent Grass Openings 4,419
Non-Forest 12 377
198,518
(site GIS acres)
Water/Wetlands
Savannah River Swamp 9,894
Par Pond 2,640
L Lake 1,184
13,718
Production and Support Areas
100-C 182
100-K 247
100-L 183
100-P 185
100-R 137
200-E & F 1,058
200-S & H 580
200-Z 182
300-M & 700-A 330
400-D 422
600-B 114
N-Area (Central Shops) 375
3,995
Total 216,231
Data from WSRC 2000b
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Data from WSRC 2000b

Figure 1.3.2-1. Map Showing the 50-Mile Radius from the MFFF
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Area Facility '

A Area DOE/WSRC Administration
B Area ' WSI Headquarters, Engineering Center
CArca CReactor

D Area Heavy Water Purification

E Area  Solid Waste Disposal Facilities HI S S B S S e
FArea F Canyon, FB Line, 235-F '
H Area H Canyon, HB Line, Tritium Facility
K Arca K Reactor

L Area L Reactor

M Area Reactor Materials Facilities

N Area  Central Shops

P Arca P Reactor

R Area R Reactor

S Arca DWPF Ops.

Z Area  Saltstone Ops.

Offsitc  Vogtle Electric Generating Station

FG $4343150.1

Data from WSRC 2000b

Figure 1.3.2-2. Map Showing the 5-Mile Radius from the MFFF
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